October 1988 AN INTERTEC PUBLICATION Volume 6, Issue 10 


obile Radio 
Technology 


The journal of mobile communications technology 


Wind and solar power, p. 8. 


Five-tone sequential signaling 
Lightning protection — 
APCO wrap-up/review 


ah cc ee a ne ent" ——— 


Need optimum 
specs for your UHF 
system? Our Model 
ASP-705 offers min- 
imum 10 dB gain 
across 20 MHz 
bandwiuth . . . pow- 
er up to 500 Watts 
with optional pigtail 
... wind rating of 
144 mi/h...and 
broadband cover- 
age, 450-470 MHz, 


Base station antennas: A lot 
0 of blue sky thinking helped 


us to develop some very 
_ down-to-earth solutions. 


For nearly four decades, base station antenna engineer- 
ing at A/S has had one objective: creative answers to RF 
management needs. We design practical solutions, not 
_ hardware. The result is products that not only perform 
the basic tasks exceptionally well, but provide practical, 
down-to-earth extra value every step of the way, from 
simplicity of installation to superior reliability and cost 


Need steerability, 
solid performance 
and moderate cost 
at VHF? Test drive 
our ASP-712 Power 
Director™ 4 di 
antenna, with 9 dB 
offset gain... opti- 
mum range splits 
for multi-transmit- 
ter and duplex op- 
erations... field- 
adjustable dipoles 
and power rated at 
500 Watts. 


Need better close- 
in coverage at 800 
MHz? Test our 
SMR10e. Full 2° 
beam tilt with 10 dB 
gain for full cover- 
age. Half the weight 
and half the cost of 
other pattern-de- 
pression antennas. 


Ask about our famous Gold Seal 
Warranty that provides extended 
coverage plus labor reimbursement. 


effectiveness. 


the antenna specialists co. 


A member of The Alten Group inc. 


Want full duplex 
economically in 
your sector-sector 
cell sites? The solu- 
tion is our 17 dB 
Series ASP-963 60° 
sector antennas with 
55 MHz bandwidth 
capability, rated at 
500 Watts RF power. 


SS 


®Stripes of Quality” 


Need maximum 
reliability for your 
repeater system? 
We settled for noth- 
ing less than ulti- 
mate performance 
and reliability in 
designing our ASP- 
760 broad band 
Yagi antenna. 1OdB 
gain...15 dB mini- 
mum front-to-back 
... welded elements 
.. weatherproof 
gamma match... 
gold iridite-treated 
to resist corrosion. 


Need maximum 
coverage from off- 
center location at 
800 MHz? Our 
ruggedly designed 
ASP-960 covers the 
entire 806-890 MHz 
band without tuning 
or adjustment. Pro- 
vides 9 dB gain with 
23 dB minimum 
front-to-back. 
Accommodates up 
to 100 Watts RF 
power. 


the antenna specialists co. . 30500 Bruce Industrial Parkway » Cleveland, OH 44139-3996 = 216/349-8400 
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For every remote 


possibility! 


Tone-remote and 
DC-remote desk- 
top consoles 


Cetec Vega offers tone-remote 
and DC-remote consoles for vir- 
tually all applications. Some of 
the popular console types shown 
above include: 
© Two-frequency EIA 

sequential tone 


e Four- and eight-frequency EIA 


© Dial-up (plugs into ordinary 
telephone line) 


© PTT/monitor DC 
® Full-function DC 


< | 
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e Vega “SPEECH-PLUS” and other 
continuous-tone formats 


© Multiple-line 
@ OEM and custom (special fea- 
tures and extended functionality) 


Most Cetec Vega consoles offer 
a wide array of deluxe features 
at no extra cost, such as: 


® Multifrequency (2, 4, or 8) 
operation 


® Selectable 2-W simplex or 4-W 
full-duplex operation 


® Intercom function 


¢ High-performance audio with 
2-way compression 


© Reliable push-button switches 
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Also standard is the reliability, 
quality, and support you expect 
from Cetec Vega. 

For applications assistance, 
custom designs, and special 
requirements, call 1-800-877-1771 
(and remember to ask for your 
Signaling Products Catalog). 


€ Cetec Vega 


Division of Cetec Corporation 
9900 Baldwin Place 
El Monte, California 91731 
Telephone: 800-877-1771; 

(818) 442-0782 
Telex ||: 910-587-3539 
FAX: (818) 444-1342 
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8 Wind augments solar 
power at mountaintop 
radio site 
Don Bishop 
A wind-driven generator boosts 
an alternative energy system’s 
reliability and extends battery 
life at a 50-repeater remote site. 


16 Five-tone sequential 
boosts system 
capabilities 
Frits P. Van Enk, Sigtone 
Five-tone sequential signaling 
supports automatic number 
identification, selective calling 
and status registration. 


24 Lightning protection 
devices: How do they 
compare? 

Dr. Mark M. Drabkin and 
Roy B. Carpenter Jr., 
Lightning Eliminators and 
Consultants 

At least five criteria help to 
define specific equipment 
configurations. 


34 apco wrap-up/review 


Don Bishop 

Public safety radio’s trade 
association comes to grips with 
growth. 


On the cover: Wind augments solar at Racom 
Services’ Sierra Estrella site near Phoenix. See 
article on page 8. 
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Public safety wrestles with a 
trunking standard. 


64 New products 


Data Capture, Midian Elec- 
tronics and Ritron are the 
‘Readers’ Choice.” 


84 Literature 


86 Feedback 


Readers order equipment at 
trade shows. 
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Jack Hurley becomes Glenayre 
president. 


88 Calendar 


SIRSA holds its annual 
meeting. 


89 Classified ads 


96 Ad index/hotline 
Find advertisers quickly. 


97 What do you think? 


How do you view the PCP 
market? 


Mamr 
Vans 


DC or Tone 
Remote | 
Control 


Higher profit margins, reliability you can count on, 
and fast delivery. That's SSC. 


You win the bid. With a 50% markup. Full-line of signalling products. 
To make it easier for you to maintain higher profit Take your pick. DC and tone remote control units, 
margins, we keep our prices extra competitive. DC to tone converters, ANI encoders and displays, 
We can do it, because signalling is our specialty. CTCSS, single-tone, two-tone sequential, and 
You'll like our reliability. Touch-Tone™ units. 
Profits disappear quickly if you have to make several The new desktop or wall-mount remote control 
service calls—at your expense! console pictured above is available in DC or tone, with 
You'll be pleased with the reliability SSC delivers. It’s a full range of features. You can field program it during 
backed up with a five-year limited warranty. installation to ensure system compatibility. 
You get your order when you want it. Fast. Ask for information. It's free. 
A recent survey showed there's a 90+ percent You'll receive a complete package of information on 
chance your order will be shipped within five working signalling products designed to raise your profit 
days of SSC’s receipt of your order. margins. Contact Solid-State Communications, 
In any case, we'll give you a firm shipping date and 21060 Corsair Blvd., Hayward, CA 94545. 
we'll make it happen. —— 


cc Ge gf ™ One source for all 
Gee! Ga Se your signalling needs. 
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Call now for full information package: 


800-227-1226 wa 800-227-0223 


Scanning... 


An industry is born 

For years, broadcast consulting 
engineers have reaped the rewards of a 
frequency assignment policy that re- 
quires careful, expensive engineering 
calculations. 

The policy involves the calculation of 
interference contours for AM radio and 
FM educational radio signal coverage 
areas. In the case of AM, it includes the 
design of sometimes quite complex 
directional antenna systems. 

The FCC will give birth to a similar 
engineering industry if it approves a re- 
quest jointly filed by the National 
Association of Business and Educational 
Radio (NABER) and the Special In- 
dustrial Radio Service Association 
(SIRSA). 

The two associations have asked the 
FCC to permit “‘short-spacing” systems 
in the 800MHz frequency pools in ma- 
jor urban areas. ‘‘Short-spacing” in- 
volves the calculation of interference 
contours to ensure co-channel, adjacent 
systems on exclusive channel assign- 
ments do not intefere with one another. 
The assurance relies on terrain shielding 
or directional antennas. 

Carefully implemented, short-spacing 
will work reasonably well. Interference 
complaints are inevitable, even with 
strict geographic separation guidelines. 

The object is to shoe-horn in more 
systems without causing interference. 
One result will be the birth of an 
industry. 


No champagne yet 

Amateur radio users are down, but 
not out. Maritime radio service users 
squeaked by unscathed. Land mobile 
radio won 2MHz for narrowband 
systems at 220MHz. 

But the champagne didn’t flow Aug. 
4 at SEA Inc. and Aerotron when the 
FCC announced its decision to delete 
the amateur authorization at 220MHz to 
222MHz and hand it over to land mobile 
radio users, who will share it with 
government users. 

Amateurs undoubtedly will petition 
for reconsideration. The petition is like- 
ly to be denied. After it is, the FCC will 
issue a notice of proposed rulemaking 
to adopt rules for using the frequencies. 

A comment period will follow. 
Because the proposed use of the band 
is not limited to amplitude companded 
single-sideband (ACSSB), lengthy 
deliberations may follow. 

Then the FCC will set forth the rules, 
and will begin accepting license applica- 
tions. Provided the rules make room for 
ACSSB—which seems likely—then 
champagne will flow at Aerotron and 
SEA Inc., the only manufacturers of 
land mobile ACSSB equipment. 

By the way, ACSSB licenses continue 
to be issued for business radio frequen- 
cies in the VHF highband, and repre- 
sent the only opportunity to use VHF 
highband business radio repeaters. 


* * *” 


Public safety trunking 

The issue of whether the FCC should 
require the use of a standard protocol 
for trunked public safety radio com- 
munications systems continues to be 
debated. It is the subject of an FCC 
notice of inquiry. The issue also was 
covered during three panel sessions held 
during the Associated Public-Safety 
Communications Officers’ 54th Annual 
National Conference Aug. 8-12 in Lit- 
tle Rock, AR. 

General Electric’s program manager 
of public safety trunking and 
Voiceguard, Jeffrey Childress, gave a 
succinct list of alternatives that users, 
manufacturers and regulators ought to 
consider to achieve “interoperability”’: 

(1) standardization. 

(2) use of proposed and existing 
mutual aid channels. 


(3) translators or gateways. 

(4) multimode radios. 

A combination of these alternatives, 
as well as ideas submitted in response 
to the notice of inquiry, might form 
other solutions. 

At stake is the licensing of public safe- 
ty frequencies allocated July 24, 1986. 
Trunking standard proponents pressed 
their case forcefully enough to cause the 
FCC to reexamine the issue. By April 
1987, it had been deliberated and re- 
jected by the National Public Safety 
Planning Advisory Committee in favor 
of the use of mutual aid channels to 
achieve “interoperability.” The FCC had 
accepted the committee’s recommenda- 
tion. 

The FCC ought to consider whether 
a trunking standard is appropriate. In the 
meantime, the commissioners ought not 
to block the issuance of licenses to users 
whose needs are critical to present ef- 
forts to protect life and property. 

—Don Bishop 
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transcrypt 


NEW TECHNOLOGY FOR TODAY’S RADIOS 


Nobody does it better 


When you need voice pri- 
vacy, Transcrypt has the 
system for you. And no- 
body does it better! 


Full Range. From the 
reliable SC-400 to the amazing 
SC-460 computer controlled sys- 
tem, nothing else even comes 
close. 

Performance. Transcrypt 
customers enjoy voice quality and 
radio performance unmatched by 
any other system. 

Installation. Transcrypt can 
fit virtually any radio — mobile, 
portable or base — unit, with sim- 
ple easy-to-follow instructions. We 
support over 300 models from 35 
different manufacturers and are 
adding new ones every day. 

Satisfaction. Transcrypt is 
responsive to customer needs and 
provides fast, efficient service. 


Easy computer control for any radio 
system, small or large, single or multi- 
frequency. The Transcrypt CARD system 
sets a new standard for the industry. 


Each postage-stamp-sized Transcrypt 
CVP™ controller is equipped with a 
powerful Motorola microprocessor. 


Crypto Voice Plus™, 
Transcrypt’s exclusive CVP, pro- 
vides outstanding features and ca- 
pabilities not found in any other 
system. The SC-460 provides ANI, 
Status, Emergency and many 
other features in addition to CVP. 
Radio codes can actually be 
changed over the air by the 
dispatcher. 


Computer Aided Radio 
Dispatch" is optional with the 
SC-460 CVP III system. With 
CARD", a simple PC can monitor 
and control an entire radio sys- 
tem. Several different systems can 
be controlled by a single PC at the 
same time. 

The CARD software is easy to 
use. Each screen uses color to 
clearly display unit status infor- 
mation. Helpful windows provide 
control. 

And the cost of CARD is sur- 
prisingly low. 


SC-400 Reliable voice privacy 


4 codes inversion 


SC-440 CVP I medium privacy 


256 codes 


SC-450 CVP II high privacy 


4096 codes 


SC-460 CVP III very high 


privacy 

Over 100 billion codes 
ANI, Unit Status 
Emergency 

Remote Disable & 
optional Computer Aided 
Dispatch control 


Transcrypt CVP™ controllers fit inside 
virtually any two-way radio - mobile, 
portable or base station. 


feanecry pti international INC 


Toll-Free (800) 228-0226 Telex 466146 
1620 North 20th Street, Lincoln, NE 68503 


Crypto Voice Plus, CVP, Computer Aided Radio Dispatch & CARD are trademarks of Transerypt International, Inc. 
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etters to the editor 


During my 27 years with the U.S. 
Forest Service, I gained an in-depth 
knowledge of the technical require- 
ments, as well as the many steps neces- 
sary, to classify a site for electronic use 
on U.S. Forest Service land. During fis- 
cal year 1985-1986, I worked with other 
staff members to determine equitable 
fees for electronic sites. I believe we 
were much closer to establishing truly 
market-related fees than what was de- 
veloped later. 

Regarding the March 1988 editorial, 
“Forest Service Asks for 25% of 
Gross—or More,” J.H. Ericksen’s points 
are valid. From what I have been able 
to determine, the aborted fee schedules 
were developed by realty appraisers 
without input from the radio communi- 
cations community. I have observed an 
attempt that compounds the error—an 
attempt to impose a fee schedule in the 
Appalachian Mountains upon a site in 
the coastal plains, hundreds of miles 
away and far beyond comparable 
conditions. 
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Leon Spencer, Radio Engineering Systems, 
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The Forest Service and other govern- 
mental agencies should at least involve 
their own in-house communications per- 
sonnel in the development of fee sched- 
ules. Because of the loss of experienced 
radio communications people and the 
subsequent replacement by computer 
types within the Forest Service, it may 
require assistance from outside the 


agency. 
Donald Sanders 

Telecommunications Specialist 
Lawrence Behr Associates 
Greenville, NC 


Regarding my article, “Why RPC1 
(POCSAG) is the International Stan- 
dard” (May 1988), unfortunately a most 
serious error crept in and I would be 
grateful if it could be corrected while 
the article is in readers’ minds. Under 
“Accuracy” (page 36, center column) it 
should read, “‘At levels above that range, 
the accuracy is substantially 100%... 2” 
The error completely reverses the mean- 
ing. I hope that this was not my fault, 
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but I apologize in case it was. 
Readers also may wish to know that 
British Telecom (BT) Radiopaging now 
has many thousands of 1,200bps RPC1 
alpha message pagers on its system. 
When I last inquired, BT had more than 
400,000 RPC1 pagers (tone-only, nu- 
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Ours is a service facility in the pro- 
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KEYPAD 

New... Silicone rubber 
number sheet repels 
moisture, dust. 

New... improved 

bezel prevents 

double keying 


with 

gloved fingers, 

aids “dialing by 

feel.” Improved 

high temperature 

Lexan® with extreme 
dimensional stability. 

Stainless steel switches rated at 
over one million operations each. 


New...Gold keypad switch contacts. 

Two single piece layers to repel contamination. 
New,..assembled in on premises clean 
room to ensure contaminant free assembly. 


PUSH-TO-TALK SWITCH 
New configuration increases mean time 
between failures by five times! 


Non reactive precious metal contacts. 
PRINTED CIRCUIT BOARD 


Wave soldered under carefully controlled 
conditions for uniformity, and reliability. 


New board layout radically reduces internal 
wiring, improves serviceability and reliability. 


STANDARD FEATURES 


COILED CORD 

7.5 foot extreme temperature urethane cord 
survives 100,000 flexes, and is rated for 
service from —30 to +85°C. 


ELECTRICAL 

New...very low impedance with fully 

adjustable output will drive virtually any 
transceiver without modification, or jumper 

plug reconfiguration, 

New...FE7. CMOS op amplifier audio circult 
makes the CES Model #700 microphones virtually 
immune to RFI 


New... 12 Vdc filters eliminate ignition noise. 


New...5 Vdc regulator for 
reliable performance, 


500 Ohm dynamic 
cartridge, 100% 


individually tested 

for frequency response 
throughout the entire voice 
frequency range. 


Completely keypad Programmable dialing speed Communications Electronics 
programmable changes and pauses Specialties, Inc. 

Automatic dialing of Precise crystal controlled tones dis : , 

21 digit numbers Automatic push-to-talk Toll Free 1 800 327 9956 
Automatic encode of two Audible OTME sidetone 931 South Semoran Blvd. 

21 digit DTMF ANI’s Full sear onrsand Suite 218 

Automatic dialing of fourth (aber waranty Winter Park, Florida 32792 
column tones 


Single key last number redialing 
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Wind augments solar power 
at mountaintop radio site 


The need for the highest degree of reliability spurred Racom 
Services Corporation to combine wind, solar and battery power at its 
Phoenix, AZ, radio site. Fifty repeaters use the alternative energy source. 


By Don Bishop 
Editorial Director 


“Tt works.” 

Charlie Bonifasi, vice president and 
general manager of Racom Services 
Corporation, Phoenix, AZ, said that 
is the reason why his company uses 
wind, solar and battery power as the 
primary power source for its mountain- 
top radio repeater site. 

Behind the simple statement, “‘it 
works,” is the notion of grade of service 
or reliability. ‘‘What is important to our 
customers is that the repeaters work 
whenever they need them. That is why 
I went with solar power to begin with. 
It works. And keeps on working.” : 

In April, a wind-driven generator was '¢, 46 se ee gs e Al ibis 
added to the power system as part of an A helicopter airlifts the batteries, still in thelr origina! pallets. The hellcopter cannot 


upgrade that included replacement of and because the batteries occupy Its helipad. 
the 10-year-old batteries. Why a wind- 


driven generator? “I am a believer,” 
Bonifasi said. 

“When we installed the photovoltaics 
(solar panels) 10 years ago, the con- 
struction project was extensive,” he ex- 
plained. “I spent a week during the 
summer on the mountaintop, living in 
a tent. The wind blew all night long. It 
results from the natural phenomenon of 
hot desert air rising at night.” During 
the summer, the site receives power 
from the photovoltaics during the day 
and from the wind-driven generator at 
night. 

Cloudy days are rare in the summer, 
but when clouds come they usually are 
associated with a windy storm—once une : ’ 
again, the wind-driven generator takes CASI it fei = ° 
up where the photovoltaics leave off. Pye ARNO OO), ~~ par aI ea 
During cloudy days in the winter, wind [ aie aA AE RR 5 AY Hs cet 
once again is common. Workers bulld a raceway to carry the batteries to the bullding. They salvage the lumber 

Clint Coleman, vice president of en- _ from the battery pallets. 
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gineering at Northern Power Systems, 
Moorhead, VT, worked on the upgrade 
project. He said the photovoltaic system 
at the site is unusually large, with a 
2.5kW capacity. The wind-driven gen- 
erator’s capacity is 1kW. 


Battery life 

Yet the wind-driven generator offers 
an enormously important benefit in ex- 
tending battery life, Coleman said. He 
said most customers who use large pho- 
tovoltaic arrays do not recognize the 
value in adding a small wind-driven 


pacity, or at least returned to that state 
quickly following a partial or deep 
discharge. 

“The windmill is a much more dy- 
namic source of energy than photovol- 
taics,” Coleman said. “You can get it 
running at rated output for 50 hours 
straight. You can charge a partially 
charged battery up to full charge. By 
keeping it at full charge, you extend its 
life dramatically. Photovoltaics cannot 
do that because solar energy is not dy- 


namic. The windmill can. It is especial- 
ly valuable because when a storm comes 
through, the potential exists to restore 
the batteries to full charge.” 
Coleman said battery manufacturers 
explain how well their batteries can 
tolerate deep discharges. But users may 
not be aware that batteries are degrad- 
ed when left at a low state of charge for 
days or weeks. “Accumulated hours at 
less than 100% charge really cause a 
loss of battery life,’ Coleman 


Battery life 


generator. But the value lies in the 
nature of renewable energy itself. 
Coleman explained that solar energy 
is regular and moderate. Photovoltaic 
output begins from zero at sunrise, rises 
to a peak at mid-day and returns to zero 


Keeping the batteries at or near a 100% state of charge greatly Increases their 
life. Two ingredients of hybrid alternative energy system design contribute to bat- 
tery life: 


(2 Dynamic power source—A dynamic power source, such as a wind-driven 
at sunset. During periods of little or no generator, can bring batteries to a state of full charge rapidly, especially during 
sunshine, the load draws more power periods when photovoltaic output may be low or zero. 
from the batteries than the photovoltaics = 
replace. The batteries are reduced to 
something less than 100% charge. 
Battery life is greatest when the bat- 
teries are kept at or near 100% of ca- 


Computerized controller—Sophisticated power controllers that provide com- 
puter printouts of the battery bank's state of charge help to manage and main- 
tain the power system. The site history a computerized controller develops helps 
to manage the load, or the power source, to maintain battery charge. 


SKEPTICS! 


A healthy skepticism is a desirable attribute for Systems Engineers, and a dominant trait of 
our Customers. You do not take data-sheet specifications at ‘face value’, but prove them out 
yourselves. You are more likely to accept the advice and experience of a respected peer than 
a salesman’s pitch. 


Many of you are of small businesses, as are we, and are aware of the tremendous penalties— 
time, fines for lateness of payment, paperwork (reporting) burden, etc.—imposed by big 
government. 


As a father and grandfather, | am deeply ashamed of the ‘debt burden’ we are leaving our 
offspring. Knowledgeable leaders, unfortunately in the minority, have offered legitimate methods 
of accomplishing necessary welfare and military defense with substantial reductions in outlay; 


ignored by a fat bureaucracy and a fatter congress. 


| respectfully submit that it is up to we conservatives to get out and educate the ‘apolitical, 
uninformed, misinformed and economically illiterate’ that we must get rid of spendthrift con- 
gressmen, from ‘either side of the aisle’. We must vote for those who promise to reduce spend- 
ing and oust those who won't or who ‘‘leave themselves an ‘out’’. Otherwise we, and conse- 
quently the whole country, will end up bankrupt. 


William A. Wickline, Pres. 
KATHREIN Inc. 


SCALA ELECTRONIC CORP. 

PO. Box 4580 

Medford, OR 97501 
503-779-6500 


KATHREIN INC. 

26100 Brush Ave., Suite 319 

Euclid, OH 44132 
216-289-1271 
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Buk Sane is CT Syntetnie?”: ey 


'S. Navy, the FAA and the US. Coast 
largest Public Ti 


e Want To Kick 
A Few Buts! 
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Bano set rates 


Guard all use our 3000B, Not to mention the — 
insit en te United 3 


CT SYSTEMS, INC 
. 5245 HORNET AVE. 
P.O. BOX 470 


BEECH GROVE, IN 46107-0470 
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than’ any. comparable service monitor, it's 
even $1000 LESS than some that don’t even 
have our standard features. Features like 
CTCSS Tone Display, Oscilloscope, RF 
Sweep, FM Markers, Zero Beat, Audio Syn- 
thesizer with burst, Audio Voltmeter and 
Relative Strength Measurement Simply put, 
the 3000B is the best value on the market. 


“But ...What about service?” 

At CT Systems we build every 3000B only 
one way. So we never have to see it again. 
We've even made the 3000B serviceable at 
board level so that replacement can be done 
quickly and easily, right there in the field. 
Should you ever need the attention of our 
Customer Service Department, turn around 
time is usually 10 days or less. No ifs, ands 
or buts! 5 


Any more questions? Give us a call at 800- 
245-6356. We'd love a little one ‘on one. 


$4495 No Options Required. 


emphasized. 

As part of the upgrade, a battery bank 
with a 16,000Ah capacity was installed 
during three days of work. The batteries 
were airlifted to a pad 100 feet from the 
shelter. From there the 500-lb. battery 
modules were rolled on pipes along a 
wooden sidewalk built for the purpose 
between the pad and the shelter. 

Absolyte batteries were chosen, Bon- 
ifasi said, “because the site has a limited 
area and a small shelter. The installa- 
tion is on a mountain peak, and the 
ground slopes down sharply in all direc- 
tions. Absolyte batteries can be laid on 
their sides and stacked, conserving floor 
space.” 


Control system 

A computerized power control system 
helps to measure the state of charge. It 
integrates the flow of current to the load 
with the flow of current from the pho- 
tovoltaics and the wind-driven generator 
(and a standby, fuel-powered generator) 
to calculate the state of charge. “The 
customer has real-time computer print- 
outs of system status and performance,” 
Coleman said. Aside from the immedi- 
ate advantage of knowing the present 
state of charge, the site manager benefits 
from the development of a site history. 
“It allows the customer to determine 
how much more equipment could be in- 
Stalled without overloading the site,” 
Coleman said. 

The site history helps in planning and 
scheduling maintenance. A clear picture 
of site performance allows a mainte- 
nance plan to be developed and the 
proper tools to be selected prior to ar- 
ranging for what might be expensive 
transportation to the site. The Phoenix 
site, for example, is reached either by 
a difficult, six-hour hike or by heli- 
copter transport. 

“The computer history may indicate 
that a site has problems with a low state 
of charge only at certain times of the 
year. When maintenance is scheduled 
for those times, the batteries can be 
tended at the same time that regular 
maintenance is performed,” Coleman 
said. 


Redundancy 

Certain redundancies were retained or 
built into the upgrade: a fuel-powered 
generator, dual rectifiers and the wind- 


driven generator. “For high-reliability 
sites, an on-demand power system (the 
fuel-powered generator) is advantageous 
for two reasons,” Coleman said. “If you 


le, ma >» 


Battery modules weighing In excess of 500 pounds each begin to be moved along the 


ever have a fault, you can turn it on, or 
it turns on automatically, to keep the site 
in service. Also, it provides ac power 
for service employees. It is common to 


wooden raceway toward thelr mounting positions alongside the equipment shelter. 


at 


NERES STUY ay 


meta of 


I Re Ae Bee Pte 
Using basic tools—the Inclined plane of 


ye, 


the raceway and rollers of pipe material—workers 


ae > 


push and pull the batteries across 100 feet of rock to the shelter. 


12 Mobile Radio Technology October 1988 


Off-road vehicle. 


The Panasonic EB-300w Series 
Cellular Mobilephone. 


The Panasonic EB-300w Series is one of the most 
versatile car phones on four wheels. 

Or two feet. 

On the road, you'll find it's easy to stay in touch—with 
features that make it easy to transmit or receive calls. 
Features like wide-band capability with access to 832 
channels, 40-number memory and speed-dialing. And 
with the hands-free option, it's easy to keep your hands 
on the wheel, and still take care of business. 

The EB-300w Series is equally at home off the road, 


Panasonic Industrial Company 
Telecommunications Division 
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too. It converts in seconds to a compact, lightweight 
portable that packs a full 3 watts of transmitting power. 
It's features like these that have made the Panasonic 
 eB-s00w Series one of the best-selling mobilephones 
on the market. And behind these phones is the level 
of marketing support you've come to expect from 
Panasonic. Our marketing programs, co-op advertising, 
point-of-purchase and promotional material will help 


* you reach your customers. And the EB-300w Series 


2 


is backed by a limited 3-year warranty supported by 
a wide network of authorized Panasonic mobilephone 
service centers. If you'd like more information on 
Panasonic mobilephones, just call 201-348-7933. 

Your customers will find the Panasonic name is some- 
thing they can rely on whether they're on the road, or 


‘ off the road. 


begin with the fuel-powered generator 
as a basic component and then to reduce 
the reliance on it with other renewable 
energy sources.” 

Two rectifiers were installed because 
rectifiers sometimes fail. Rectifier 
failure sidelines the fuel-powered gen- 
erator. “The use of two rectifiers really 
boosts the reliability,’ Coleman said. 

The wind-driven generator, aside 
from helping to maintain the batteries 
at a higher state of charge, serves as a 
redundant energy source. 

From Bonifasi’s perspective, the re- 
liability of the power source represents 
a competitive edge. ““The key to the two- 
way radio business is grade of service,’ 
he said, “Cellular mobile telephone 
service has created an awareness among 
users that highly reliable service is avail- 
able. Two-way radio system operators 
who do not put money back into their 
businesses to support a competitive 
grade of service will see their businesses 


evaporate.” 
The work crew uses a makeshift A-frame and come-alongs to set the batteries into posi- Ba, 


tlon, Absolyte batteries may be stacked on their sides to save floor space. 


Mult jplier. = “= Need batteries fast? 


Order before noon... 


the power house. We'll ship same day! 


call 800-642-2424 


1988 Catalog 
with 65 New 
Battery Packs. 


Features a complete line \ 
of replacement batteries for \ 
Motorola, GE and other popular 
brand hand-held radios and pagers 
Also rechargeable nickel-cadmium 
battery packs for test equipment 
and special applications 


Call or write for your free 
copy with over 400 batteries. 


v 4 Multiplier Industries Corp. 
ultip ta be 135 Radio Circle, P.O. Box 630, Mt. Kisco, NY 10549 _—- In Canada: Eastcom Industries Ltd 
In NYS; 914-241-9510 Outside NYS: 800-642-2424 430 Signet Drive, Weston, 


Telex: 4932483 MULTUI FAX: 914-241-1103 Ontario M9L 2T6, 416-743-7801 
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—— 


Refer to your local yellow pages for an authorized Kenwood dealer 
or contact us at: 

KENWOOD U.SA,, CORPORATION/LAND MOBILE RADIO SALES 
P.O. BOX 22745, LONG BEACH, CA 90801-5745, (213] 639-4200 


KENWOOD 
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Five-tone sequential 
boosts system capabilities 


One of the world’s most popular mobile radio signaling formats, 
five-tone sequential, supports automatic number identification, selective 
calling and status registration. Encoder-decoder performance is important. 


By Frits P. Van Enk 


“Minimum Requirements for CTCSS 
Signaling,” an article printed in the 
November 1987 issue, examines per- 
formance requirements for continuous- 
tone controlled squelch system signal- 
ing. The article explains why it is vital 
that the CTCSS function does not de- 
grade radio performance, and it lists 
minimum CTCSS performance levels to 
achieve that objective. 

The article explains CICSS may pro- 
vide several radio system functions, in- 
cluding limited selective-calling capabil- 
ity. The Electronic Industries Associa- 
tion CTCSS standard, EIA-220A, 
stipulates: 


The purpose of the defined system is 
to minimize the annoyance of hearing 
communications directed to others shar- 
ing the same carrier frequency. By us- 
ing a specific tone, each user may code 
his carrier to prevent his reception of 
audio signals from any uncoded or dif- 
ferently coded carriers. 


The actual number of available 
CTICSS tones (or address codes) is 
limited. Moreover, CTCSS has technical 
limitations, such as incompatibility with 
some landline or radiolink systems that 
are not transparent to subaudible signal- 
ing. It is no surprise that land mobile 
radio growth, combined with new tech- 
nology, has led to the use of more 
elaborate selective-calling systems— 
five-tone sequential, for example. 

The EIA, the International Radio 
Consultative Committee (CCIR) and 


Van Enk is the product manager for Sigtone in Los 
Angeles. 


most European mobile radio regulatory 
authorities have adopted the five-tone 
system as the standard for private mobile 
radio signaling. Five-tone signaling of- 
fers advantages and functions that have 
become almost indispensable. A mobile 
radio system without it is relatively 
inefficient. 


Five-tone principles 

Figure 1 below shows the basic five- 
tone sequential message format. It be- 
gins with a short period of silent car- 
tier (lead-in delay) that enables the 


INDIVIDUAL ADDRESS | 
SEQUENCE H 
(MOBILE 10436) 


GROUP-CALL SEQUENCE 
(ALL MOBILES 
10430 TO 10439) 


GROUP-CALL SEQUENCE ! 
(ALL MOBILES 


10400 TO 10499) : 


system to stabilize before the tone se- 
quence begins. The sequence consists 
of five tones (tone periods) of equal 
duration. 

International standards precisely de- 
fine tone frequencies that represent each 
digit from 0 to 9, as well as other char- 
acteristics such as decoder passband and 
stopband limits. To avoid ambiguity in 
the decoding process, a repeat (R) tone 
is used when adjacent digits are identi- 
cal. For example, 10441 is coded 104R1; 
10444 is coded 104R4. 

A group tone (G) is used when groups 


Figure 2. Typical five-tone group-call sequences. 
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Marconl’s 2957 Cellular Radio Test Set 
drives you to the finish line while others 
are warming up their equipment. 


Just press a single button and 
immediately know if the radio 
passes or fails. If In-depth tests are 
required, the powerful duplex 
display of the Model 2957 allows 
monitoring of key transmitter 
and receiver measurements 

_ simultaneously. Now you can 

> perform fault analysis or 

adjust the radio to meet 

EIA or carrier specifications. 


All this plus... 


* Full cell-site simulation # Parallel! 
serial/IEEE ieee output po! 


iesimente 
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Recelve only 


P3O0VD, P35VD, P40VD, P45VD 
P30VDG, P35VDG, P40VDG, P45VDG 
P150VD, P160VD, P170¥D 

PISOVDA, P160VDA, P170VDA 
P150VDG, P160VDG, P170VDG 
P450VD, P460VD 

P450VDA, P4GOVDA 

P450VDG, P460VDG 

P800VDG, P830VDG, P860VDG 


Inline (rt switched) 


SP30VD, SP35VD, SP40VD, SP45¥D 
SP30VDG, SP35VDG, SP40VDG, SP45VDG 
SP150VD, SP160VD, SP170VD 
SP150VDA, SP160VDA, SP170VDA 
SP150VDG, SP160VDG, SP170VDG 
SP450VD, SP460VD 

SP450VDA, SP460VDA 

SP450VDG, SP460VDG 


of users are called. Decoders with 
group-call capability recognize individ- 
ual address tone frequencies, as well as 
the group-tone frequency, as shown in 
Figure 2 on page 16. 


Performance characteristics 

The most important five-tone signal- 
ing performance characteristics are: 

© Decode sensitivity—The lowest sig- 


nal-to-noise ratio (SNR) that gives a re- 
liable decoder response. The higher the 
decode sensitivity (i.e., the lower the 
minimum operating SNR), the better the 
system performance. 

e False decode probability—The 
probability of a positive decoder output 
response without prior reception of a 
correct five-tone sequence (also known 
as falsing). 


LIL IWIE 
(OCICIE 


=) 


, i 6 S554 


150-160, 160-170 
450-460, 460-470 
450-460, 460-470 
450-460, 460-470 


450-460, 460-470 
450-460, 460-470 
450-460, 460-470 


Freq. Ranges (MHz) 


30-35, 35-40, 40-45, 45-50 <1.3 15 i) 
30-35, 35-40, 40-45, 45-50 
150-160, 160-170, 170-180 <15 15 0 
150-160, 160-170, 170-180 <1.1 
, 170-180 


800-830, 830-860, 


30-35, 35-40, 40-45, 45-50 <14 15 
30-35, 35-40, 40-45, 45-50 
150-160, 160-170, 170-180 <16 15 

150-160, 160-170, 170-180 <1.2 15 0 
150-160, 160-170, 170-180 <0.55 24 +12 GaAsFET $139.95 


1 dB 
N.F. Galn Comp. 
(dB) (dB) (dm) 


Device 
Type Price 


OGFET §$ 44,95 
<05 26 +12 GaAsFET $109.95 
DGFET $ 44.95 


15 it} OGFET §$ 56.95 


<05 24 +12 GaAsFET $109.95 
<18 15 -20 Bipolar $ 49.95 
<12 16 -20 Bipolar §$ 74.95 


<05 16 +12 GaAsFET $109.95 


860-890 <06 19 +12 GaAsFET $119.95 


0 DGFET $ 74.95 
<0.55 26 +12 GaAsFET $139.95 
is} DGFET $ 74.95 
DGFET $ 86.95 


<19 15 -20 Bipolar $ 79.95 
<13 16 -20 Bipolar $104.95 
<055 16 +12 GaAsFET $139.95 


Every preamplifier is precision aligned on ARR's Hewlett Packard HP&970A/HP346A state-ol-the-art noise figure 
meter. RX only preamplifiers are for recelve applications only. Inline preamplifiers sre rf switched (for use 
with transceivers) and handle 25 watts transmitter power. Mount inline preamplifiers between transceiver 
and power amplifier for high power applications, System S/N improvement 6-14 dB typical. Other amateur, 


Advanced 
Receiver 
Research 


Box 1242 © Burlington, CT 06013 © 203 582-9409 


commercial and spacial preamplifiers available in the 
1-1000 MHz range. Please Include $2 shipping in U.S. 
and Canada. C.0.D. orders add $2. Alr mall to foreign 
countries add 10%. Order your ARR RX only or inline 
preamplifier today and start hearing like never before! 
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Falsing may be caused by poordecoder 
quality. For example, under certain con- 
ditions, an inferior decoder coded to ad- 
dresss 71543 may respond to a 71542 
sequence. 

Falsing may occur during heavy traf- 
fic when selective calls may overlap one 
another. Noise, interference and heter- 
odyne effects may lead to falsing. 

Controlling falsing almost directly 
conflicts with the objective of the high- 
est possible decode sensitivity. 

© Decoder input dynamic range—The 


A wide decoder input 
dynamic range is 
essential to guarantee 
optimum performance 
under field conditions. 


ability of a decoder to respond to a wide 
range of input signal levels. Many de- 
coders perform reasonably well under 
standard input level conditions. But to 
obtain a real performance measurement, 
the input level must be varied. 

Dynamic methods should be used, 
along with static methods. Dynamic in- 
put test conditions more closely simu- 
late typical mobile environment oper- 
ating conditions. Some decoders fail 
under such conditions. For example, 
wide input level fluctuations seriously 
may affect decode sensitivity. The ac- 
tual passband or stopband response or 
both may be degraded to such an extent 
that the falsing level becomes 
unacceptable. 

When varying decoder input levels 
are combined with other signal charac- 
teristic variations that may occur in the 
field (such as input signal frequency and 
timing variations), many decoders have 
high failure rates. A wide decoder in- 
put dynamic range is essential to guar- 
antee optimum performance under field 
conditions. 


Practical implementation 
The application of programmed digi- 


WHAT COMPETITION? 


MicroPatch —7---———_ 


MULTI-MODE INTERCONNECT 
MODEL 3800D 


CONNECT Systems INC NOISE 


DTMF 


ALSO AVAILABLE RACK MOUNTED 


“MICROPATCH ” is light years ahead of all other 
interconnects with powerful features such as a 90 number 
autodialer and eight user selectable operating modes... 


1. VOX control station patch 

2. Sampling patch (VOX enhanced) 
3. Duplex base station patch 

4. Duplex repeater patch 


Our new 9800 is the first phone patch ever 
offered that gives you the selection of 
sampling simplex, VOX simplex and 
duplex operation. . . all in one unit! 


In addition, a built in repeater controller will convert any 
receiver and transmitter into a CTCSS or carrier 
operated repeater. With duplex patch of course. 


Several tone signalling software options are available 
(DTMF is standard) that allow the 9800 to be used as a 
dial access paging/talk back paging terminal. Or the 
tones can be used for mobile to mobile and land to 
mobile selective calling in phone patch applications. 


The 9800 also provides complete remote base capability 
extending the use of the base station or repeater to any 
telephone. 


The built-in 90 phone number auto dialer, last number 
redialer and manual dialing are converted to regen- 
erated tone or pulse as required. 


Any preselected number can be automatically dialed by 
pressing the MIC button five times. When finished. five 
more presses causes disconnect. Thus allowing non 
DTMF equipped radios to dial a specific number. 


Mathematical software algorithms constantly check the 
phone line audio for the presence of unwanted dial 
tones, busy signals and other call progress tones. 
Automatic disconnect occurs rapidly. 


CW ID and many other features are fully user selectable/ 
programmable using the internal keyboard and display. 
Line prompts and error messages make program selec- 
tions a snap. The 90 number autodialer can be pro- 
grammed over the air or with the internal keyboard. 


5. Repeater controller with duplex patch 
6. Dial-up remote base 

7. Dial access paging terminal 

8. Talk back paging terminal 

Space does not permit telling the whole story. Please 


contact CSI today to find out more about the most in- 
credible phone patch ever created! 


OPTIONS 


Signalling software 
« 38 call CTCSS 
* 1000 call two tone 
« 1000 call 5/6 tone 


Plug in boards 
e CTCSS board 
(Decode/encode for 
repeater/patch modes) 


e Electronic Voice Delay 
(Prevents word clipping 
in VOX mode) 


60 DAY RETURN PRIVILEGE 
ONE YEAR WARRANTY 


CONNECT SYSTEMS INC. 


23731 Madison St. 
Torrance, CA 90505 


Phone: (213) 373-6803 


IN CANADA: 
CARTEL ELECTRONIC 
DISTRIBUTORS 
(800) 663-0070 


INTERNATIONAL SALES; 
JESCOM COMMUNICATIONS 
INTERNATIONAL, INC. 
Phone (415) 574.1421 


CSI is a regisiered trademark of Connect Systems. Inc, 
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tal logic (Digital Analysis decoding) to 
analog five-tone signals has yielded a 
proprietary digital signal transformation 
immune to false decodes. Analytical de- 
coding offers an ideal way to implement 
five-tone signaling. The decoder ana- 
lyzes received tone sequences according 
to several criteria. It carries out exten- 
sive timing, frequency and energy level 
checks before responding with a positive 
decode output. 

False decode probability is nil in prac- 
tical applications. Actual passband and 
stopband frequency response curves are 
almost perfectly square. Analytical de- 
coding responds reliably and consistent- 
ly to a tone of the correct frequency but 
does not respond to a tone of an incor- 
rect frequency, almost regardless of the 
actual signal input level. 

Digital, analytical decoding lets tone 
periods be shortened to as little as 20ms 
with neglibible performance loss, fur- 
ther improving signaling speed without 
compromising decode sensitivity and 
falsing. 

The decoding method delivers a de- 
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Sigtone’s $1515 microminiature five-tone 
module for portable ANI and selective 
calling. 


coder input dynamic range from 70dB 
to 80dB. The upper limit is determined 
by maximum device breakdown ratings 
rather than by basic decoder 
shortcomings. 

Worldwide, five-tone sequential sig- 
naling probably is the most popular mo- 
bile radio signaling method. Nonethe- 
less, dual-tone, multiple-frequency 
(DTMF, or Touch-Tone) and two-tone 
sequential signaling commonly are 


used. To a lesser extent, frequency-shift 
keying (FSK) and phase-shift keying 
(PSK) also are used. 

Table 1 on page 22 gives an overview 
of important system characteristics for 
the various signaling methods. 

Some precautions in using the table: 

¢ Although five-tone signaling is an 
ideal signaling method for mobile radio 
applications, not all implementations of 
the method result in products that per- 
form equally well. 

© Five-tone signaling is advocated as 
the best method for mobile radio signal- 
ing applications, but it is not possible 
to conclude that any other signaling sys- 
tem is inferior in all respects. 

* The comparisons are based on a 
“mix” of basic fundamental character- 
istics and actual practical product im- 
plementations found on the market. 

For the purposes of the table, five- 
tone signaling performance is based on 
the application of programmed digital 
logic to analyze the five-tone signals. 
For the other signaling methods, 
“‘across-the-board”’ performance levels 
based on published figures or observa- 
tions of alternative signaling products 
and methods are used. 


Applications 

Five-tone sequential signaling can be 
used for several applications, including 
automatic number identification (ANI), 
selective calling and status registration. 

(1) ANI—In an ANI system, a short 
five-tone signal corresponding to the 
mobile unit’s identity is transmitted 
automatically each time the mic push- 
to-talk switch is pressed. Five-tone ANI 
does not interfere with normal speech. 
General system operation remains un- 
changed. To add five-tone ANI to any 
mobile radio system merely requires the 
installation of small encoders within the 
mobile or portable units and the place- 
ment of a decoder and display unit at 
the base station. 

The display of mobile or portable unit 
identification (and/or status) offers sev- 
eral advantages: 

* immediate identification of nuis- 
ance callers. 

¢ elimination of lengthy voice-call 
establishment procedures (because call- 
ers are identified visually and rapidly). 

® positive identification, which may 
be useful especially in situations involv- 


ing the safety of life and property. 

® instant display of alarm or status 
functions that improve the radio system's 
operational efficiency. 

© automatic recording by computer or 
printer of mobile traffic for statistical 
analysis and other fleet management 
purposes is possible. 

0 Selective calling—With selective 
calling, a specific individual in a com- 
munications network may be alerted 
without unnecessarily involving other 
users. Each user is allocated a unique 
five-digit numerical identity. Users do 
not need to listen to unwanted channel 
traffic. 

When the decoder receives a correct 
address code, an audible or visible alert, 
or both, indicates that a call has been 
received, The user’s radio squelch opens 
and the conversation proceeds. 

Aside from calling individual users, 
the entire user group or subgroups of 
users may be called simultaneously by 
using a group-call sequence. 

Five-tone selective calling effective- 
ly eliminates the “party line” nature of 
a conventional mobile radio system by 
providing a “private telephone” style of 
communications capability. 

Selective calling offers several 
advantages: 

© The need for repeat calls is elimi- 
nated because a call to the mobile ac- 
tivates an audible or visible indication 
that a call has been received. Further- 
more, the mobile unit automatically 
acknowledges receipt of the call. 

* Annoyance is reduced because 
users do not hear fleet conversations, 
but rather hear only communications di- 
rected to them. 

¢ Effective radio range is increased 
because the decoder responds under 
conditions too noisy to permit speech 
communication. 

* Fleets may be subdivided (e.g., 
sales, service and management) and 
coded to communicate with their own 
base operators while sharing the same 
channel. 

* Increased operating flexibility can 
be used to increase fleet efficiency. 

* Streamlined communication boosts 
the number of users a channel can ac- 
commodate, increasing spectrum 
efficiency. 

O) Status registration—Instead of 
sending oral status reports that may be 
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These save lives. 


This 


No matter what kind of emergency vehicles 
you are responsible for, you can save time, 
manpower — and money — with some help from 
Magnavox. Because Magnavox AVLS uses 
advanced navigation technology and electronic 
mapping to let you see your fleet at a glance, 
and deploy it more efficiently. 

A Magnavox AVLS is integrated to your 
communication system. The system polls for 
vehicle locations silently, and automatically, 
reducing voice traffic while it gives you a timely, 
accurate picture of the disposition of your entire 


8209/88 


fleet. It uses two proven integrated positioning 
systems. And everything is automatic, so you can 
respond to emergencies faster and more efficiently. 

When every second counts, you can't afford 
to be without a Magnavox AVLS. 

To see how much the system can save you, 
contact Marketing Manager, NAV-COM, Inc., a 
subsidiary of Magnavox Advanced Products 
and Systems Co., 9 Brandywine Drive, Deer 
ee NY 11729, Telephone (516) 667-7710, 

X (516) 
667.2235, tone De eee 
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subject to misunderstanding or misin- 
terpretation by the base station operator, 
mobile units may send status messages 
such as ‘‘in service” and “‘out of vehi- 
cle” in coded form. Specific ‘‘status” 
digits added to the five-tone ANI trans- 
missions carry the status message. The 
messages are decoded and displayed at 
the base, together with the identity of 
the mobile. The combination provides 
the base operator with immediate and 
unambiguous fleet status information. 

With a suitable “tone sequential to 


RS-232” signaling translator, the radio 
system can be connected with a comput- 
er to expand operational efficiency even 
further. 


Additional applications 

Five-tone signaling is ideal for imple- 
menting general system control func- 
tions, such as repeater access, limited 
data signaling and remote control. 

But even the most elegantly executed 
system will not deliver its promised per- 
formance if the basic encoder-decoder 


signaling performance does not meet 
minimum performance standards. True 
digital decoding helps to meet technical 
performance requirements over the nois- 
iest channels. 

Combining the fundamental strengths 
and advantages of five-tone principles 
with superior encoding and decoding 
technology makes possible an extensive 
range of operational advantages, func- 
tions and capabilities. 
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Table 1—Important signaling performance characteristics of flve-tone, DTMF, two-tone and FSK/PSK. 


FIVE-TONE FSK-PSK 


TWO—TONE 


Critical 
requirements 
on system 
frequency 
response and 
phase delays. 


Voice 

grade 
generally 

Is OK, 
(provided 
frequency 
response Is 
reasonably 
linear). 


Required system 
transmission path 


Operates 
over any 
voice-grade 
circult. 


Low 
(basically 
>6dB worse 
than five 
tone). 


Low (3dB to 
12dB worse 
than five-tone). 


Decode senaltivity Superior 
(operates 
at nearly 


OdB SNR). 


Similar to 
five-tone (if 
Implemented 
properly). 


Data throughput 
Is low for 

short data. 

(See Note 1.) 


False decode Poor. 


probability 


Medium to 
poor. 


Nil for ail 
practical 
purposes. 


Poor 
(typically 

10 digits 
per second). 


Signaling speed High (50 
digits/sec 
at 20ms 
tone 


period). 


Superior 
(typicalty 
7O0dB). 


Very poor, 
extremely 
slow. 


Depends on 
Implementation. 


Usually 


poor 
(6dB to 
20dB). 


Depends 
on imple- 
mentation. 


Dyanamic range 


Intermodulation Virtually None. None. 


hone, 


Usually 
@ problem. 
‘None. 


Twist Usually 


a problem. 


Can be a prob- 
lem at higher 
signaling speeds. 


None. 


Note 1: FSK/PSK has a high ‘‘system stabilization” time overhead. (The system requires bit and word synchronization se- 
quences and usually extensive cyclical redundancy checks.) For data messages of an extended length (e.g., limited or full- 
text transmission) this overhead becomes far less important. But for straight selective-calling applications, the message 
throughput of FSK/PSK Is poor compared to five-tone. 
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800 MHz trunked 
two-way radio 
communications 


Repcos REPCOM 800 series—miobiles, 
handheld portables and base-control 
stations — offers exceptional value 

and performance. 


Many features—considered extras by 
other manufacturers—come standard. 
Each radio comes with automatic 10- 
system scan, separate busy and out-of- 
range indicators, and call queuing— 
standard. Each transceiver can operate 
up to nine trunked systems of 20 
channels each and a tenth system that 
can be programmed for one to 10 
conventional channels. All REPCOM 
800 units are compatible with the Clear 
Channel LTR.* 


With the REPCOM 800 series you're also 
buying proven Repco reliability and 
performance. Repco has combined its 
expertise, professionalism and a quarter 
century’ experience to bring you a line 
of versatile performers—at a price that 
will set your customers talking. 


*Clear Channel LTR is a trademark of E.F. Johnson Co. 


2421 N. Orange Blossom Troil 

PO. Box 7065 + Orlando, Florida 32854-7065 
(407) 843-8484 » Telex: 444117REPCO UI 
4-800-327-5633 


f >| | 
1060 Salk Road + Unit 6 


Pickering, Ontario, Conede L1W 3C5 
{414) 839-5911 » Telex: 06981407 


Circle (17) on Fast Fact Card 


Lightning protection devices: 
How do they compare? 


Lightning protection devices that use multiple discharge points spread over 
a large area carry bigger ionization currents without arcing. At least five 
criteria help to define specific equipment configurations. 


By Dr. Mark M. Drabkin 
and Roy B. Carpenter Jr. 


Protecting radio facilities against di- 
rect lightning strikes challenges engi- 
neers and laymen alike. Lightning pro- 
tection technology can be classified in- 
to two categories: 

* Collection—Most protection sys- 
tems are intended to “capture’”’ the stoke 
and divert it along a “safe” path. These 
systems usually include one or more 
lightning rods that attract lightning, 
diverting the surge current away from 
the protected facility. 

Surge current flowing through 
grounding conductors and into the 
grounding grid generates a strong 
magnetic field. The magnetic field in- 
duces a high voltage on nearby electrical 
circuitry, underground communication 
system lines, telecommunication cables, 
and water and gas pipes. 

© Prevention—Dissipative systems 
prevent lightning from striking by cre- 
ating a space charge between the cloud 
and the protected object. The space 
charge, which has the opposite polarity 
of the charge in the bottom part of the 
thundercloud, decreases the electrostatic 
field around the protected object caused 
by the thundercloud charge. 

Dissipation devices cannot neutralize 
a cloud charge fast enough to prevent all 
lightning strikes. An average surge cur- 
rent is about 20 coulombs. The average 
current from a single discharge point is 
about 100mA from a single, properly lo- 
cated point. The time required to dissi- 


Drabkin has a Ph.D. in lightning protection and 

: ; works as a consulting engineer with Lightning 
The hemlaphere array is one configuration of several used to form custom-designed ‘Eliminators and Consultants, Santa Fe Springs, 
dissipative systems manufactured by Lightning Eliminators and Consultants. The frame © CA. Carpenter, who holds the relevant patents, 
supports concentric rings of wire, which In turn support dissipation points. founded the company and serves as a consultant. 
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The information in this brochure 
could revolutionize your radio system 
capability—and budget—for the next 
10 years. Call 1-800-MIDLAND, Ext. 1690. 


(In Missouri: 816/241-8500) 


Syn-Tech Il. The radio designed 


to put you in control. 


Before designing our new 
advanced-technology Syn-Tech II™ 
radios we asked system operators 
what they wanted in their “ideal” 
mobile. No surprise: everyone 
wanted a different set of features. 
But they a// wanted more func- 
tional control and flexibility...and 
a radio as easy to use as possible 
within their system parameters. 


Midland’s solution: our new 
chameleon-like, software-driven 
Syn-Tech II, a single high- 
performance mobile configurable 
in literally millions of ways toa 
user's precise requirements, simple 
or complex. Syn-Tech II puts you 
in charge, lets you decide exactly 
which functions you want pro- 
grammed and displayed. 


Control units are interchangeable 
and control panel switch/indicator 
functions are programmable. You 
can decide which switches and 
indicators you need, what they 
should do, even how they are 
labeled. You determine which 
functions will be operator- 
selectable or operator-alterable— 
and this can be different for dif- 
ferent groups of operators. In 
short, the user-friendly Syn-Tech II 
gives you the control over your 
system you've always wanted. 


Syn-Tech II is incredibly capable, 
too. Ultra-high performance spe- 
cifications. Wideband. 320 
channels, programmable in 16 
groups. Data capable. Full-duplex 
option. Built-in CTCSS, digital 
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squelch, DTMF/ANI, channel scan 
and dual priority. Plus many, many 
other features and options. 


Syn-Tech II has an external pro- 
gramming jack, needs no tuning 
and is “clonable” Die-cast chassis. 
Meets or exceeds MIL 810C/D for 
shock and vibration; kit-capable 
for resistance to salt-fog, rain and 
dust. Simple dash/ trunk-mount 
convertability. 15% smaller than 
our original Syn-Tech mobiles, too. 


Price? A whole lot less than any- 
thing remotely comparable! 


Mipranol|ti|} 


1690 N. Topping, Kansas City, MO 64120 


© 1987, Midland international 


Design criteria 


Criteria Involved In the design of a dissipative system: 


0 The number of discharge (dissipation) points. 


D The height of each point above the main conductor and the material used 


to make them. 


O The distance between adjacent points. 


0 The shape of the dissipator. 


O The size of the grounding electrodes and the deployment and dimensions 


of the grounding grid. 


pate a 20C charge from one point is: 


T = Q/(i X 3,600 seconds) 

where 

T = elapsed time in hours 

Q = thundercloud charge in coulombs 


i = discharge current in amperes per 
second 


3,600 seconds = number of seconds in 
an hour 


For example, with 20 coulombs of 
charge and 100mA of discharge from a 
single point: 


T = (20C)/[(100 x 10°°A/sec) 
x 3,600 secs] 


= 20/(0.0001 x 3,600) 
= 20/0.36 


= 55.6 hours 


It would take a single, isolated point 
more than 56 hours to neutralize a 
20-coulomb charge. Thousands of 
points, isolated from one another, would 
have to be deployed to affect the cloud’s 
charge and prevent a single lightning 
strike. Moreover, a single thundercloud 
cell may deliver multiple strikes during 
its relatively short life. 


Lightning rod 
The lightning rod’s function encom- 
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passes a two-stage process: creating a 
space charge and conducting surge 
current. 

The first part of the process, creating 
a space charge, is the same as the dissi- 
pative system process. The space charge 
that forms around a lightning rod is 
strong enough to prevent lightning 
strikes from relatively small, slowly ac- 
cumulating cloud charges and from jast- 
moving cloud charges. 

The second stage begins when current 
that leaks from the tip of the rod exceeds 
a “critical value,” initiating an arc or 
upward-moving streamer. Lightning oc- 
curs when ionized air near the lightning 
rod tip passes from a glowing to an arc- 
ing condition. 


Dissipative system 

From 10zA to as much as 10mA flows 
through a properly designed dissipative 
system into the surrounding air, creating 
a much stronger space charge than the 
one created by a lightning rod. 

Although the lightning rod causes a 
high voltage to appear on nearby ob- 
jects, the dissipative system does not. 
The current carried by a dissipative sys- 
tem flows continuously during a storm. 
On the other hand, current from a light- 
ning strike may reach several hundreds 
of thousands of amperes, flowing in 
about 20usec. Where lightning rods are 
used, surge and transient protection de- 
vices must be used and must be placed 
properly. 

Dissipative system design involves: 

© the number of discharge (dissipa- 
tion) points. 

the height of each point above the 
main conductor and the material used 
to make them. 


Dissipative systems 

Several manufacturers make light- 
ning protection equipment that in- 
cludes multipointed metal terminals 
elevated into the air. Configurations 
include circular or straight brushes 
made of wire, spikes on a metal pan- 
el and barbed wire strung on frames. 
Various names are applied to the ter- 
minals and to the combination of 
components that comprise protection 
systems. 

In the April 1988 issue, we printed 
the article, “Dissipation Arrays: Do 
They Work?” It since has become 
apparent that the various manufac- 
turers do not enjoy a consensus of 
opinion about how the devices work, 
what they should be called and 
whether trademark rights apply to 
some of the names. 

The dissipative system described 
in the accompanying article is man- 
ufactured by Lightning Eliminators 
and Consultants (LEC) under the 
name Dissipation Array system. 

At the editor’s discretion, a pho- 
tograph of Lightning Deterrent Cor- 
poration’s Verda Lightning Deterrent 
unit was used to illustrate the April 
article. Richard A. Tarney, the com- 
pany’s sales manager, wrote us, 
“\..the Verda unit is not considered 
to be a dissipation array” unit. His 
letter reads that physics professors at 
the University of Wisconsin tell him 
that lightning rods with more than 
one point are considered to be “‘dis- 
sipation array” rods. 

Roy B. Carpenter Jr., a consultant 
with and owner of LEC, wrote us, 
““ ‘Dissipation Array’ is trademarked 
by LEC....” He further wrote, 
“The design of an LEC Dissipation 
Array system is significantly differ- 
ent from the three or four companies 
that sell various forms of wire 
brushes or dissipators.” 

Mr. Carpenter submitted the ac- 
companying article to help to make 
the distinction clearer. 

—Don Bishop 


LOW IMPEDANCE DESIGN MAKES 
FOR HIGH PERFORMANCE. 


The key to 


Larsen keeps you in 
the driver's seat. 


Larsen’s high 
P si ‘ performance 
In today’s marketplace the ability to communicate lies in placing 
quickly and clearly is critical. eg 
That's where Larsen means business. coniiean 
Larsen offers a full line of Kulglass* Antennas* that the outside of 
mount quickly and easily. Their low impedance the glass, with 


no vel inside the vehicle. This 
allows a low impedance power 
transfer through the glass. 
— By utilizing an external 
y. tuning network, the 
Kilglass™ series 
uses full length 
Leta elements 
for peak performance. 
% ss ‘F uel ’ ; * Larsen Kilglass™ Antennas, 
m=Telartiiam J lale i) ) ~ patent pending 


power transfer provides top performance under all 
conditions. 
With Larsen, business never sounded so good. 


wee erwGs Ee ian. » Rise} jf 


IN USA: Larsen Electronics, Inc., 11611 N.E. 50th Ave. PO. Box 1799, Vancouver, WA 98668 206-573-2722. Tall free order line: 1-800-426-1656 
In Washington State 1-800-562-1747, Telex: 15-2813 LARSENELC VANC 

IN CANADA: Canadian Larsen Electronics, Ltd., 149 West 6th Avenue, Vancouver, B-C. V5Y 1K3 604-872-8517 Toll Free 1-800-663-6734 

Telex 04-54666 CDN LARSEN VCR 
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Lightning Deterrent Corporation and 
LIGHTNING PROHIBITOR 
Vir James PC, 


STATIC DISSIPATOR 
Lightning Master 


STATI-CAT 
Cortana Corporation 


a 
Cerrina 
Ee NR ea a ima: 9 agi 

Sa, 


HEMISPHERE ARRAY or 
DISSIPATION ARRAY SYSTEM 
Lightning Eliminators and Consultants 


LIGHTNING GUARD 
Lightning Prevention Systems 


Pictured are the configurations of several manufacturers’ multipointed metal terminals 
Intended for mounting at elevated positions. Editor’s note: The names of the units are 
those given by thelr manufacturers. 


*the distance between adjacent 
points. 

¢ the shape of the dissipator. 

® the size of the grounding electrodes 
and the deployment and dimensions of 
the grounding grid. 

A dissipative system uses multiple 
discharge points to create a stronger 
space charge. Up to a certain level, the 
higher the discharge current, the strong- 
er the space charge and the better the 
protection. But concentrated discharge 
(enhanced ionization as from a wire 
brush) lets the dissipation stage pass 
from the glowing condition to the arc- 
ing condition, which encourages a 
lightning strike. 

A true dissipative system controls the 
discharge; lightning rods do not; hybrids 
exercise limited control. 

Design criteria for the dimensions of 
individual discharge points upon the dis- 
sipator, including height, diameter and 
spacing, result in maximum dissipation 
current and a uniform electrostatic field. 
No single point in the array of points 
discharges enough current to cause a 
transition from the glowing condition to 
arcing. Shapes that create uniform elec- 
trostatic fields resemble spheres, hexa- 
gons and umbrellas. 

In any lightning prevention system, 
the optimum value of dissipation current 
per unit area cannot be exceeded with- 
out risking a direct lightning strike. The 
maximum dissipation current is: 


Tnar = K(Eyae? — Epin?) 
where 


Ec = the maximum potential gra- 
dient of the electrostatic field before its 
discharge initiates an arc 


Eni, = the potential gradient of the 
electrostatic field at which dissipation 
current flow begins 


k = constant 

Measurements made under laboratory 
conditions have shown: 

800V/m < E,,, < 1,000V/m 


(8 x 10°“A)/(Vimy < k < 
(15 x 10-*A)/(V/my? 


The value of /,,, is affected by 
weather, location, equipment and struc- 
ture configurations and the processes 


eee 
SSS a 
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21st Century Technology...foday 


Micro-Chip Capacitors and Resistors ‘ 
Permanently Bonded for Superior Reliability 


From the skills of artisans comes TEN-COM mobile transceivers. 


It takes superior engineering and intense 
quality control to produce the reliability 
we've achieved in every TEN-COM radio. 
You're assured of the highest standards of 
excellence in every category. Each unit is 
certified to meet military standards for 
shock and vibration. 


acnrarnen — 


9281 PACIFIC GATEWAY DRIVE TORRANCE, CALIFORNIA90502 (213) 327-2151 or (800) 421-1996 


FUJITSU TEN warrants each component, 
including the microphone, for TWO 
YEARS. In fact, we'll actually exchange 
the entire radio if it fails in use over a two- 
year period following installation. 


Put us to the test...look into TEN-COM. 
You'll see the quality in every cubic inch. 


that form electrostatic charges in clouds. 

Dissipators with points arranged in 
highly dense configurations do not con- 
form to the electrostatic field; i.e., they 
——- are not arranged in forms similar to a 
sphere with large, smooth, exposed sur- 
LIGHTNING. __ face areas. A concentration of points is 

not enough to prevent lightning strikes. 
Each of the criteria listed on page 26 
must be addressed. 

Measurements we have made in a lab- 
eS eee. oratory comparing current flow from 
multiple points vs. a single point show 
the separation between points has much 
to do with the electrostatic voltage level 
at which ionization begins and the dis- 
LIGHTNING ROD charge current level at any given elec- 
trostatic voltage. 

Dissipators with highly dense config- 
urations of points raise the ionization 
voltage somewhat higher than that of a 
IONIZATION CURRENT conventional lightning rod. Thus, they 
decrease the probability of a lightning 


Figure 1. Performance differs between a dissipative system with discharge points ar- —: = mia a pes = oe : 
ranged to conform to the electrostatic field and dissipators with highly dense configura- wees ae: ahem: 9 pam en ™ 
tions of points. The graph plots leakage current as a function of the electrostatic fleid are subject to more powerful strikes that 
caused by a thundercloud. cause more damage. 


(QYNTHEX COMMUNICATIONS GROUP 
MANUFACTURER OF 


(S HEX VHF-UHF COMMUNICATIONS|& ACCESSORIES 


BASE—MOBILE—PORTABLE 


VHF 30—174 MHz 
VHF 200—250 MHz 
UHF 300—380 MHz 
UHF 390—512 MHz 


ALL YOU EVER NEED 
FROM ONE SOURCE 


EXCLUSIVE 
AGENCIES AVAILABLE 


FULL LINE OF ACCESSORIES 


SALES & SERVICE CENTERS 
USA & WORLDWIDE 


OEM INQUIRIES WELCOME 


SYNTHEX COMMUNICATIONS USA 
SALES & SERVICE OFFICE 
3909 SOUTH MARYLAND PARKWAY, #402 


LAS VEGAS, NEVADA 89119 C 
TEL: (702) 731-1516 gt 
TLX: 180051 LSV, 298767 BIGHQ S 
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1Q=Information Quality-The True Measure 
of Paging Terminal Performance 


Telocator Network Paging Protocol - a data 
communication format which permits the network- 

ing of paging terminals at different locations, similar 
to the networking of computers. 


Anumber of paging terminals can be linked 
together in a network, expanding area 
coverage in a cost effective manner. 


Adaptive Differential Pulse Coded Modulation - a 
method of digitally encoding and storing speech by 
sampling, storing and scaling “difference” values 

between data samples. 


Reduced storage requirements permit more 
voice stored per unit cost. ADPCM gives twice 
the voice storage of PCM without sacrificing 
quality. 


ADPCM 


Zetron’s satellite interface card provides a 
link to the Network USA nationwide paging 

service. Subscribers can be alerted anywhere 
in the country. 


A method of sending pages nationwide, using the 


Satellite TNP? format 


Paging 


An integrated voice messaging and retrieval 
option that can be added to any Zetron 2000 Series 
Paging Terminal with 5 messaging modes 

Paging « Insured Paging « Mailbox e Notification 
with Mailbox e Announcement. Highest voice 
quality with automatic storage management 


Combining paging and voice messaging 
saves on telephone lines, simplifies client 
database management and provides services 
that are difficult to manage with separate 

Paging and Voice Mail systems 


PageSaver™ 


The best value in paging terminals today with all Low start-up investment. Modular design 


Zetron the above advanced features available. E matches features with market and planned 
2100/2200 | expansion from 500 to 10,000 subscribers, 2-16 telco growth needs. High quality, performance 
Paging interfaces, 1 to 4 transmitters and up to 600 seconds and profitability 
Terminals | 0 trunk voice storage. Compact, reliable design 


with friendly PC-based subscriber management, 
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ZETRON 


Technology That Pays 


Zetron Inc., 
2930 Richards Rd. S.E.. 
Bellevue, WA 98005 


(206) 644-1300 
Telex: 5106010251 ZTRON SEA UQ 
FAXH (206) 644-2661 


Experimental data we and others have 
gathered show that, for impulse volt- 
ages, total dissipation current roughly 
equals the sum of the currents from sep- 
arate points when the distance between 
adjacent points exceeds certain critical 
values, which range from 4 inches to 
more than 24 inches, depending on 
other factors. 

Figure 1 on page 30 shows why per- 


—— 


formance differs between a dissipative 
system with discharge points arranged 
to conform to the electrostatic field and 
dissipators with highly dense configura- 
tions of points. The graph plots leakage 
current as a function of the electrostatic 
field caused by a thundercloud. 

(1) A single lightning rod breaks into 
corona at about 10kV. Thereafter, cur- 
rent rises exponentially and soon ex- 


BAND-IT° 


- EMA. Cable Ties 


For cable bundling on 
communications towers and antennas 


Eliminate expensive maintenance costs 
associated with replacement of plastic cable ties. 
Begin using Band-It® E.V.A. Cable Ties, specifically 
designed for outdoor use on towers and antennas. 

Plastic ties become brittle, crack, and often fall 
off due to U.V. breakdown, cold temperatures, and 
other outdoor weathering problems, Band-it® E.V.A. 
Cable Ties provide permanent protection from all 
outdoor conditions because they are made from high 
strength, corrosion resistant 316 stainless steel 
coated with Ethylene-Vinyl Alcohol * copolymer. 

E.V.A. is U.V. resistant, flexible in extreme cold, 
corrosion resistant, flame retardant, non-toxic, 
halogen free, and protects cables from potential 
damage or interference due to direct contact with 
the stainless steel. 

Band-It® E.V.A. Cable Ties are available in 1" 


and ¥s" widths, and lengths from 6” to 36". They are 
fast and easy to install and are REUSEABLE. 

Write or call for your free sample and brochure, 
and the name of the Band-It® distributor nearest you. 


* (Trade name Levasint®, mfg'ed by Bayer, W. Germany} 


BAND.-IT° 


BAND-IT — IDEX, INC. 

A Unit of IDEX Corporation 

P.O. Box 16307 

Denver, Colorado 80216-0307 U.S.A. 
Ph: 303-320-4555 Telex 45-0009 
FAX 303-333-6549 

Cable BANDIT 
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ceeds the level that causes a streamer 
and a lightning strike results. 

(2) The dissipative system breaks in- 
to corona later than the lightning rod 
does. Ionization current then rises rapid- 
ly. But the electrostatic voltage on the 
dissipator never reaches the level at 
which lightning would strike. 

(3) Hybrid dissipators with highly 
dense point configurations also show a 
slower rise in electrostatic voltage com- 
pared to the lightning rod. The current 
flow rises to a higher level compared to 
the dissipative system with more wide- 
ly separated points and optimum array 
shaping, eventually reaching the level 
that causes a streamer and resulting in 
a lightning strike. 

Performance differences are related to 
differences in the ionization current pro- 
duced. To prevent a lightning strike, the 
protective system must be able to pro- 
duce a large ionization current when the 
Stroke is propagating but without cre- 
ating a streamer that reaches the down- 
ward-moving step leader. A large, well- 
shaped dissipative area is required. The 
smaller the area, the poorer the 
performance. 

Laboratory tests in a simulator dem- 
onstrated that two 30-inch strands of 
dissipation wire, separated by 10 inches, 
produced 275pA at 60kV. The wire 
brush with thousands of points only pro- 
duced 80yA at the same potential Fin, 


Companies making lightning protec- 
tion equipment based on ion dissipa- 
tion techniques are: 


Cortana Corporation 
Circle (300) on Fast Fact Card 


Lightning Deterrent Corporation 
Circle (301) on Fast Fact Card 


Lightning Eliminators and 
Consultants 
Circle (302) on Fast Fact Card 


Lightning Master 
Circle (303) on Fast Fact Card 


Lightning Prevention Systems 
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Vir James PC. 


No circle number at company’s 
request 


O-WAY 
OWER 


Ultra-Reliable Glenayre base 
stations and repeaters mean 
customer satisfaction and higher 
protits. 


The same high quality engineering 
that goes into every Glenayre Paging 
and Radio Telephone Terminal and 
GL2021 control head enables you to 
provide your customers with a two- 
way service they can really count on. 


Features: 


* Flexible. plug-in modular 
construction allows the widest variety 
of configurations, including multiple 
station interconnect. radio link control 
and/or line control 

¢ Adjustable RF/Squelch hysteresis on 
receiver 

® 100% solid state reliability 

® Space saving compact size 

® FCC and DOC type accepted 

® 19" rack mount format 

¢ Continuous duty rated up to 250 
Watts transmit power in UHF, VHF 
and up to 300 Watts in Low Band 


Alse available from Glenayre: 
Mountain top, low current 
repeaters. 


® Designed for operation at remote 
sites where ac power is not available 
and where temperature or other 
environmental factors are extreme, 


Best of all, your after sales service by 
the industn’s leading application 
engineering team ensures outstanding 
technical support including a 
customer hot line and the Frost tech- 
rep group in the business. 


Glenayre, your best two-way power 


choice. 
In Canada, call: |416) 470-2040 
In USA. call 1-800-663-8807 


Look for our display at the Expo East show. 
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APCO wrap-up/review 


APCO continues to ride a steep growth curve as its budget expands to more 
than $2 million. Suppliers and users struggle with the issue of trunking 
standards for new public safety 800MHz frequencies. 


By Don Bishop 
Editorial Director 


Growth, and plenty of it—that was the 
message delivered by Associated Public- 
Safety Communications Officers 
(APCO) leaders to members who at- 
tended the association’s 54th Annual 
National Conference Aug. 8-12 in Lit- 
tle Rock, AR. 

Sessions where the issue of trunking 
standards for new public safety 800MHz 
frequencies were discussed revealed 
deep divisions between manufacturers 
and users. 

With respect to APCO’s growth, it is 
spurred by: 

® frequency coordination responsi- 
bilities. 

* education and training programs. 

* support of local chapters. 

Growth has brought bigger budgets. 
APCO also has found it needs more 
staff members and consolidated office 
space for its New Smyrna Beach, FL, 
headquarters and frequency coordina- 
tion activities. 


Capital expenditures 

Outgoing president Alan J. Lannier of 
the Washington, DC, Metropolitan 
Police Department said $3.5 million 
would be spent over the next 20 
years—$2.5 million to acquire data pro- 
cessing and automated frequency coor- 
dination service (AFCS) capability; $1 
million to construct a headquarters 
building. 

Frequency coordination currently is 
handled under a contract with CET Inc., 
Denver, For its headquarters, the 
association leases space in several New 
Smyrna Beach locations. 

Lannier said acquisition of CET was 
being negotiated at the time of the con- 


Gary David Gray: ‘The FCC has allowed us 
to shape and determine our own future.’ 


ference. APCO executive director 
Robert E. Tall said the CET acquisition 
was uncertain—for one thing, a pur- 
chase price had not been agreed upon. 

Other possibilities for acquiring fre- 
quency coordination capability were the 
purchase of software and other 
technology from the National Associa- 
tion of Business and Educational Radio 
(NABER) or Spectrum Management 
Services, a subsidiary of the Special In- 
dustrial Radio Service Association. 

As for money to be spent on head- 
quarters construction, APCO will spend 
$50,000 each year for five years on the 
project. The remainder of the estimated 
$1 million construction cost is to be 
raised through donations. 


Gray is new president 

Members also heard from the new 
APCO president for 1988-1989, Gary 
David Gray of Orange County Com- 
munications, Orange, CA. He said a 
major goal for APCO is the rapid com- 
pletion and FCC approval of regional 
plans under the National Public Safety 
Communications Plan and licensing of 
the 82IMHz to 824MHz/866MHz to 


Sam Gargaro: ‘Local frequency coor- 
dinators are Improving monthly.’ 


869MHz public safety frequencies. 

“For the first time the FCC has 
allowed us to shape and determine our 
own future,” Gray said. “Tt is vitally im- 
portant that APCO take all the steps 
necessary to finish the project before we 
lose access to these resources.” 

Gray also said the organization's ex- 
ecutive committee directed elected of- 
ficers to prepare a one-year plan to ac- 
complish the following objectives dur- 
ing fiscal year 1988-1989: 

* Arrange for suitable headquarters 
facilities, including construction of a 
new building. 

* Activate the APCO Institute to pro- 
vide training and education for telecom- 
munications operators. 

* Activate automated frequency coor- 
dination service. 

* Meet the FCC-mandated 20-day 
deadline for completing the processing 
of frequency coordination requests. 

© Hire a replacement for the frequen- 
cy coordination director, Charles F. 
English, who has announced his inten- 
tion to retire. 

* Hire a deputy executive director to 
assist Tall and to replace Tall upon his 


es 
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retirement. 

¢ Establish a retirement plan and 
benefits package for APCO employees. 

© Set criteria as qualifications for ex- 
ecutive committee members and 
officers, 

* Assist regional planning groups 
operating under the auspices of the Na- 
tional Public Safety Planning Advisory 
Committee to complete their plans for 
the use of 6MHz of spectrum in the 
800MHz band, spectrum the FCC al- 
located in 1986 for public safety use. 

® Update the association’s manuals. 

* Revise the association’s committee 
structure. 

© Further strengthen the headquarters 
office so it can lend more support to the 
annual and regional conferences. 

¢ Initiate an education program di- 
rected to federal and state legislators. 

© Begin a program to help volunteer 
leaders at the chapter level to improve 
their skills. 


© Lend more support to local 
chapters. 

* Initiate a grants and endowments 
program. 


® Centralize accounting and billing 
functions. 

¢ Require better management report- 
ing, making use of automation capabil- 
ities expected to be activated during the 
year. 

® Conduct a drive to boost member- 
ship from 6,000 to 7,500, in part by giv- 
ing more attention to services that can 
be provided through chapters. 

President-elect George W. Murray of 
the Georgia Department of Public Safe- 
ty, Atlanta, reported that the APCO In- 
stitute will begin operations in October. 
Murray is chairman of the institute’s 
board of directors. 

First vice president Sam Gargaro of 
the Minnesota Department of Transpor- 
tation, St. Paul, MN, told members that 
the massive backlog of frequency coor- 
dination requests had been cleared from 
the headquarters office. Gargaro chairs 
the automated frequency coordination 
services committee. 

He said that, at one time, a backlog 
of unopened mail awaited processing in 
New Smyrna Beach. By the time of the 
annual conference, all requests were be- 
ing processed by headquarters staff 
within 20 days. Processing at the local 
level extends processing time beyond the 


FCC requirement that 90% of the re- 
quests be processed within 20 days, he 
explained. ‘‘But local frequency coor- 
dinators are improving monthly,” 
Gargaro said. 

Executive director Tall told members 
the association’s income rose from $1.1 
million in 1987 to $1.9 million in 1988, 
an increase of 36%. He said the 
1988-1989 budget is $2.371 million. 


Tall is responsible for raising building 
fund monies through donations and 
other means. Frequency coordination 
processing fees will not be spent on the 
building, except as an allocation of rent. 
The frequency coordination operation is 
expected to be managed separately from 
other APCO functions by the time it is 
moved to the new headquarters building. 

APCO commissioned Lawrence- 


High Caliber 
Speech Security 
For Small Bore Budgets. 


trittr B@OVOO 


¢: 


Size and price are not valid measures 
scrambler quality. Not anymore. ~ 
The MX P1281 Variable Split Band (VSB) Scrambler 
brings the size and cost of voice scrambling down by an order: 
of magnitude. VSB offers tactical voice security to those fed 
up with the cost of digital encryption or dissatisfied with 


simple frequency inversion. 


Starting at $220.00, the P1281 fits most handheld and 
mobile radios and is transparent to conventional base stations 


and repeaters. 


Dealers: call (800) 638-5577 for your free sales 


demonstration cassette. 


INFORMATION IS PROPERTY - ACCESS A PRIVILEGE 


NX- COM, INC. 


4800 Bethania Station Road, Winston-Salem, NC 27105 
In North Carolina call: (919) 744-5050 or FAX (919) 744-5054 
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Leiter and Company, a management 
consulting business in Kansas City, MO, 
to help to develop a long-range plan for 
APCO and to study its headquarters 
operation. 

The plan and study results were sum- 
marized by Lawrence-Leiter represen- 
tative David Domsch at an open session. 
According to the study, challenges fac- 
ing APCO stem from explosive growth 
in frequency coordination, publishing, 
convention, education, training and 
chapter support activities. ‘‘Manage- 
ment and administrative systems have 
not always kept up with this growth,” 
Domsch said. 

The headquarters staff was found to 
be overworked and underpaid. Quarters 
are cramped and separated between two 
locations in New Smyrna Beach. Hav- 
ing the database for frequency coordina- 
tion in Denver further complicates the 
situation. A single, consolidated head- 
quarters building is a top priority. 

“Frequency coordination applicants 
must be treated as customers because 
now they pay for a service that used to 


be free,’ Domsch said. “When APCO 
offered frequency coordination for free, 
it had the right to define the service. 
Now, it must respond to market 


demands.” 

The consultant recommends substan- 
tial changes to the frequency coordina- 
tion paper flow and fee schedule, and 


David Domsch: ‘Management and ad- 
ministrative systems have not always kept 
up with [APCO's] growth.’ 


FAST 


the hiring of a strong administrator for 
what will become a separately incor- 
porated frequency coordination 
organization. 

In many areas of APCO’s head- 
quarters operation, the consultant 
recommends the automation or com- 
puterization of many tasks currently per- 
formed by hand, including data process- 
ing, publishing, frequency coordination, 
and folding and enclosing printed 
materials to be mailed. 

The plan also recommends pay in- 
creases, a benefits package and a retire- 
ment plan for employees, additional 
staffing and the separation of respon- 
sibilities for convention management 
and publishing. 

“New responsibilities and opportun- 
ities have been grasped, and APCO is 
operating on a scale more than eight 
times larger than it was in 1983," the 
study reads. “Procedures and methods 
that work on a smaller scale frequently 
are not up to the demands of a larger 


business.” FR 


THE TOTAL TRUNKING 
SYSTEM FROM 


LITO ETT osconsnon 


THE ULTIMATE IN 800MHz POWER AND 
FLEXIBILITY FROM UNIDEN CORPORATION. 


EXCLUSIVE DISTRIBUTORS FOR CENTRAL, 
SOUTH AMERICA AND THE CARIBBEAN. 


WRITE OR CALL 


For Brochures and Information: 


Beam Radio, Inc. 


7851 N.W. 15ST. MIAMI, FL 33126 
TEL. (305) 477-2326 


FAX 477-6351 TELEX 75-2901 
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Coded Communications 
where mobile data 
speaks louder than words 


The Coded Mobile Radio fleet status communications to small- and medium- 
and control system brings medium to size fleets and provides reliable 
small fleets into the Computer Aided signaling where voice communication 
Dispatch (CAD) picture. This state-of-the- may be marginal. 
art system is IBM compatible and is a Let Coded put this System 1040 CAD 
low-cost alternative to high-cost CAD picture in your dispatch operation. 
systems. Suitable for both public safety Contact Coded Communications for 
and business applications. the Coded complete information on the high 
System 1040 offers an integrated software technology and low costs that can put 
and hardware package for vehicle status vou in the picture, 


and mobile data communications. 


Working in mobile data communica- 
tions technology since 1971, Coded if oded 


Communications has a full family of ANI communications 


mobile status and data terminal products 2375 Camino Vida Roble, Carlsbad, CA 92009 
which interface with the 1040 mobile Telephone 619-431-0077 
data communications system. System Nationwide 800-228-6367 
1040 adds mobile status and data California 800-325-0147 
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Procurements advance Glenayre to full wireless communications supplier 


Glenayre Electronics acquired 58 % of 
the outstanding shares of common stock 
in Kustom Electronics, Lenexa, KS, for 
$7.3 million on June 6. The acquisition 
is the fifth in a string of land mobile 
companies bought by the Vancouver, 
British Columbia, company. The pur- 
chases define a pattern that may lead 
Glenayre to become a full wireless com- 
munications supplier. 

Among Glenayre’s acquisitions are 
manufacturing companies and radio 
common carriers (RCCs): 

© Mobile Network Engineering— 
Purchase terms not disclosed, M-Net 
was a division of another company. 

© Millman’s—Purchase terms in- 
volved an exchange of stock and cash. 
Millman’s is an RCC in Edmonton, 
Alberta. 

* Kustom Electronics—Purchase price 
$7.3 million for a 58% interest. Kustom 
makes mobile data terminals and police 
radar equipment for speed limit 
enforcement. 


© Ferritronics—Purchase price for 
35,000 shares was undisclosed. Ferri- 
tronics makes signaling equipment in 
Markham, Ontario. Glenayre will con- 
solidate Ferritronics with the Glenayre 
facility in Markham. 

* Communications SR—Purchase 
terms involved cash, but otherwise were 
not disclosed. The company is an RCC 
in Chicoutini, Quebec. 

Given Glenayre’s extensive purchas- 
ing power, one might ask where it ob- 
tains its capital financing. The answer 
is not available from its chairman, 
L. Claude Simmonds: “‘We’ve received 
appropriate funding for financing but 
we do not want to disclose the source 
at this time,’ said Simmonds, who also 
served as acting president until the ap- 
pointment of John J. Hurley to that post 
in June. Simmonds also is chairman and 
president of A.C. Simmonds & Sons in 
Canada and was named chairman and 
chief executive of Kustom Electronics in 
June. 


Glenayre’s marketing strategy is: ‘To 
establish, using Glenayre as a founda- 
tion, a significant entity in the wireless 
communications industry based in 
North America and serve the com- 
munications industry worldwide,” Sim- 
monds said. 

To further this goal, more acquisitions 
are most likely in the works for 
Glenayre. But the company is a public 
entity, so its principals are barred by law 
from revealing information about pend- 
ing acquisitions. 

Glenayre’s primary objective is not to 
seek out communications network oper- 
ations, “but if circumstances make it 
desirable as they did in two Canadian 
cities, yes,’ Simmonds said. Glenayre 
purchased the two Canadian RCCs 
because “we did not want good RCCs 
to fall into competitive hands. It became 
a matter of competition.” 

Until July, Glenayre retained a 12% 
stake in Mobile Data International 
(MDP of Richmond, British Columbia, 


DTCS-3 ENCODER/DECODER 
Midian Electronics adds the DTCS-3 Encoder/Decoder 


Digital Channel Guard® 
Digital Quict Channel® 
Digital Call Guard® 


adjustable audio output level 


employs 134 Hz turn off codes 
wide input dynamic range 


low current consumption 


microphones hang up control points 


to its product line. 


compatible with Digital Private Line® 


capable of encoding and decoding different codes 
separate outputs for turn off codes 


standard 84 digital codes plus additional non-standard codes 


positive and negative squelch transistor 


employs CMOS Micro for low power consumption in portables 


For more information call Midian Electronics at 1(800)-Midians 


AIDIAN ELECcRONICS, INC. 


2302 EAST 22ND STREET, TUCSON, ARIZONA 85713, SERVICE (602) 884-7981, ORDERS: 800-MIDIANS 
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Motorola* 
TLN1083A 
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General Electric 
19A129393GXX 
19A137763GXX 
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Motorola* 
KXN1034, 
KXN1035 
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MT-500 models 


Tactel Motorola 
MI559230 KXN1086 
Mi559241 KXN1088 

Series for 500/700/1000 Series for 
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New and Reconditioned 


CHANNEL 
ELEMENTS 


ICM manufactures the TCXO Oscillators used in Tactel 
products, including the Tactel ML-1000, Tac-100 and other 
Veetac equipment. We can supply reconditioned elements 
for all other brands of equipment. Our half million dollar 
inventory changes daily. Call for immediate information on 
availability. Write or call for Channel Element Brochure. 


CRYSTALS 


Crystals for all elements are installed and thoroughly tested 
by ICM. Computerized equipment is used to compensate 

the element to match the crystal temperature curve. Before 
shipping, all units will meet or exceed stability requirements 


in the equipment for which they were designed 


® 


International Crystal Manufacturing Co., Inc. 


P.0. Box 26330, 701 W. Sheridan Oklahoma City, OK 73126-0330 
Phone (405) 236-3741 Telex 747-147 Facsimile (405) 235-1904 


Motorola* Motorola” General 
K1040/K1048 TLN8967A TLN8968A Electric 
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another mobile data terminal manufac- 
turer. Motorola, the Schaumburg, IL, 
communications equipment and 
semiconductor manufacturer, purchased 
an estimated 91% interest in MDI, in- 
cluding Glenayre’s holdings, for $13.50 
(Canadian) per share. “The price on the 
shares offered by Motorola is not in the 
best interest of stockholders,” said Sim- 
monds. Glenayre had sought, unsuc- 
cessfully, to block the Motorola bid, or 
at least to win a higher price. 

“The combination of MDI and 
Motorola makes it a significant com- 
petitor’’ in the mobile data terminal 
market, Simmonds said. But he expects 


Glenayre to grow in the communications 
business and in the mobile data terminal 
market particularly, despite the MDI 
buyout. 

“M-Net (Mobile Network Engineer- 
ing) fits nicely into the MDT area,” 
Simmonds said. 

Some of Glenayre’s acquisitions in 
land mobile are strong in the public 
safety radio communications market, 
but the company is not necessarily 
targeting this market segment. ‘Any 
market we're in, we like to be a strong 
force. Kustom is strong in public safe- 
ty, and we see good synergy there,” 
Simmonds said. 


Take us with you. 


Just peel off your 
subscription mail- 
ing label and 
attach it to the 
address change 
card inside this 
issue. Please allow 
6-8 weeks to 
process your 
address change. 
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Radio Club names Fellows, 
lists 1988 award winners 


The Radio Club of America’s board of directors elevated 35 members to 
the grade of Fellow at its June 17 meeting. The new Fellows are: 


Minnie M. Adams, Houston, chairman of the National Association of 
Business and Educational Radio. 

Dr. Hugh G.J. Aitken, Amhearst, MA. 

Don Bishop, Merriam, KS, editorial director of Mobile Radio Technology 
magazine. 

John E. Brennan, Old Tappan, NJ, member of Cellular Telecommunica- 
tions Industry Association board of directors. 

Capt. George K. Burton (retired), Red Bluff, CA. 


Connie Conte, Rutherford, NJ, Radio Club of America executive commit- 
tee member. 

Robert I. Elms, Budd Lake, NJ. 

Dr. Jacqueline Ericksen, Albuquerque, NM, vice president of All-Comm. 

Earl H. Flath Jr., P.E., Dallas. 

Lloyd A. French, Sacramento, CA. 


John R. Galanti, Basking Ridge, NJ, vice president of Bell Atlantic. 

Scott J. Goldman, Los Angeles, owner of The Goldman Group. 

George D. Graul, Jersey City, NJ, chairman of the IEEE Vehicular 
Technology Society New York chapier. 

Arthur L. Greenburg, Wading River, NY. 

Homer Harris, Aguanga, CA. 


Ralph Haller, Merrifield, VA, chief of the FCC’s private radio bureau. 

Norman D. Hawkins, Pickering, Ontario, president of the Radio Club's 
Canadian section. 

Gerald M. Howard, Dallas. 

Jay R. Huckabee, Snyder, TX. 

William O. Hunt, Dallas, chairman of Alliance Telecommunications. 


Frank H, Jarvis, (retired) Longboat Key, FL. 

Antionette Kaiser, Buffalo, NY, president of Sti-Co Industries. 

John A. Linton Jr., Uniontown, OH. 

Ake L. Lundqvist, Stockholm, Sweden, president of Ericsson Systems. 
Joseph F. Marshall, Hyattsville, MD. 
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NEW HORIZONS 
IN DTMF TECHNOLOGY 


On the morning of May 20, 1988, Selectone Corpora- 
tion acquired AIRWAVE, INC., creator of the industry’s 
most innovative DTMF technology. The result: The 
dawn of a new era in DTMF signalling. 

With the addition of AIRWAVE’S full-featured, micro- 
processor based DTMF designs, Selectone, already a 
leader in tone signalling, can now offer the industry’s 


broadest line of DTIMF decoders, encoder/decoders, 
and ANI systems. 


Check these exciting features common to all SELEC- 
TONE/AIRWAVE decoders: 


= Super-miniature size/low current drain 
= Individual call with remote reset 
= Group/all call with remote reset 
m= Transpond acknowledgement tone 
= Alert tone output 
Remote “Deadbeat” disable and enable 
m= One to seven digit address code 
m= EEPROM programming with any DTMF encoder 
For full facts on the entire new Selectone/Airwave 
product line, call us toil free at (800) 227-0376 


Selectone Corporation * 23278 Bernhardt St. * Hayward, CA 94545 
Phone: (415) 887-1950 « TWX: 910-383-0709 * FAX: (415) 887-4011 
In Canada: Eastcom Industries, Ltd. * 430 Signet Drive 

Weston, Ontario M9L 276 « (416) 743-7801 
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PACKET RADIO 
DONE RIGHT! 


Pac-Comm offers complete 
wireless data communication 
systems using proven packet 
radio technology. We've used 
our years of packet experience 
to design a new commercial 
grade wireless modem = and 
system multiplexer which meet 
tough commercial standards. 
These are not relabeled amateur 
grade products as some ven- 
dors provide! 


Pac-Comm Wireless Modem 

¢ Error-free data communication. 
Works with all land-mobile, trunked, 
marine, etc. radios, 
Data scrambling for privacy, 
Supports data terminal and printer 
simultaneously. 
Control port monitors sensors and 
controls external devices. 
Real time clock for time stamping data. 
Modular design for easy repair and 
field upgradability. 
Ruggedized industrial/military version 
available. 

* OEM special requirements supported. 


Pac-Comm Wireless Data Multiplexer 
Interfaces host computer to a multi- 
unit wireless data system. 

Directs data to proper remote unit and 
supports system manager. 
Minimizes host software modifications 
and user training. 

Supports — optional independent 
electronic mail system and vehicle 
location system, 

Custom software may be installed to 
support unique requirements. 


Pac-Comm has the complete 
range of expertise to help you 
build a powerful, flexible data 
communication system using 
your existing radio equipment. 
We wont sell you a black box, 
we'll help you design and build 
a system. Call or write for more 
information. 


Pac-Comm 
Wireless Data Systems, Inc. 
3652 W. Cypress St. 

Tampa, FL 33607-4916 
(813) 875-6417 
FAX: (813) 872-8696 
TELEX: 650-288-1526 MCI 


Circle (33) on Fast Fact Card 


42 Mobile Radio Technology October 1988 


News 


J. William Miller, Fairfax Station, VA. 


Harry J. Mills, Hendersonville, NC. 


Clive H.K. Moffat, Cambridge, England, manager of Philips Radio Com- 


munications Systems. 


Anthony Natole, Malba, NY, partner in Amoscato, 
John Sawvel Jr., Cuyahoga Falls, OH. 


Harry L. Schmidt, Scarborough, Ontario. 
Dr. Herschel Shosteck, Silver Spring, MD. 


Ethel M. Smith, McLean, VA. 


Gene F. Smith, East Brunswick, NJ. 


George W. Weimer, Highland Village, TX, partner in Raymond C. Trott 


Consulting Engineers. 


Award winners are: 


Lather G. Schimpf—Armstrong Medal 
Dr. Ralph Muchow—Ralph Batcher Memorial Award 


Francis T. Cassidy—Henri Busignies Memorial 


Fred M. Link—Lee deForest Award 


William B. Kelly—Allen B. DuMont Citation 
F. Stuart Meyer—Fred M. Link Mobile Radio Award 


Francis H. Shepard Jr.—Pioneer Citation 


David Talley—Presidents Award 
Mal Gurian—Sarnoff Citation 


Jerry S. Stover—Special Services Award 


The Radio Club will hold its annual meeting and awards banquet on Nov. 
18 at the New York Athletic Club in New York. William O. Hunt, chairman 
of Alliance Telecommunications, Dallas, will deliver the banquet address, 
“From Riding Waves to Making Waves: The Need for Leadership in Mobile 


Communications.” 


2,000 more may become Motorola Radius resellers 


By mid-June, inquiries from potential 
resellers of Motorola's low-tier two-way 
radio product line far outstripped the 
Radius division's ability to respond. 
Division vice president Tony Lane said 
that he expected everyone who has in- 
quired about reselling the products 
would have received a personal response 
by Aug. |, if not earlier. “Inquiries from 
two-way radio dealers are coming over 
the transom, by phone, through the mail 
and via referrals,’ Lane said. 

Lane joined Motorola as an entry- 
level sales representative. Prior to be- 
ing named the division vice president, 
he served as the division’s business 
manager. 


In April, the division had five em- 
ployees making personal visits to pros- 
pects who wanted to become resellers, 
“That number has increased dramatical- 
ly,’ Lane indicated. 

The Radius line was developed within 
the company's direct distribution arm 
and was introduced in 1987. The Radius 
Products division was formed in De- 
cember 1987 to offer the product via in- 
direct sales. “The division broke the 
product out in December 1987,” Lane 
said. “Distribution really began the 
fourth week of January through several 
channels simultaneously: catalog hous- 
es, MSSs and competitive dealers.” 
Since then, some catalog houses have 


We make our replacement battery packs in ourown plant, of top quality materials—we even have our own in- 
house plastics division. This allows us to respond to requests for custom components, as well as giving us 
quality control at every step of the manufacturing process. You won't find greater reliability in the market 
place than you get in Centurion battery packs. 


Our replacement battery packs meet ALL the design specifications of the original battery packs. Nothing is 
left out in the interest of saving a few cents here and there. 


Standard orders can be filled immediately from our large stock of common types and sizes of battery packs. 
And as a leading supplier of components to original equipment manufacturers, we have a great deal of 
experience in designing and manufacturing to meet special requirements. 


For information or rush orders call toll-free 
In Alaska, Hawaii, or Nebraska, call collect 402-467-4491. 


INTERNATIONAL, INC. 


P.O. Box 82846 e Lincoln, Nebraska 68501 @ U.S.A. 
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been named resellers, and a number of 
two-way radio dealers have joined the 
program. 

Motorola employees interviewed 
MSS operators and dealers during 1986 
and 1987. The purpose was to develop 
marketing information. “We did not use 
that information in selecting resellers,” 
Lane said. “To select resellers, each Ra- 
dius sales representative performs an 
analysis, territory by territory, of which 
prospective resellers are available. Each 
representative then uses various resourc- 
es to evaluate the kind of reputation each 
prospect has.” 

Reputation ranks high on the list of 
reseller qualifications. The Radius divi- 
sion managers want resellers who have 
proven their dedication to customer sat- 
isfaction. Inquiries are made in a pro- 
spective reseller’s community to “be 
sure the prospective reseller has as its 
first priority a satisfied customer.” Other 
factors considered are the reseller’s 
length of time in business, the experi- 
ence of its managers, and how actively 
and aggressively it pursues the two-way 


radio market. “The business profile 
helps us in making a credit decision on 
a prospective reseller,’ Lane said. 

Non-scientific, random surveys con- 
ducted by MRT seem to indicate that 
more MSS operators than dealers have 
become resellers. ‘“‘We make no con- 
scious effort to have more MSS operat- 
ors than dealers,” Lane said. “If it winds 
up more MSS operators, so be it. The 
deciding factor is reputation.” 

Entry requirements are “fairly small,” 
according to Lane. Resellers are asked 
to commit to a minimum order of prod- 
ucts to enter the program. “The number 
of units they keep on the shelf for im- 
mediate delivery is in proportion to how 
well they want to serve their customers,” 
Lane explained. 

The resale program offers product 
training and literature, including 
specification sheets and color bro- 
chures. Resellers are given an outline 
for a promotional plan. Promotions in- 
volve clip art, yellow pages telephone 
directory advertising, newspaper adver- 
tising, envelope stuffers and even a 


booth for use at local, regional and na- 
tional trade shows. 

The division chose not to offer a coop 
advertising program. “Instead, we ini- 
tiated a promotional accrual program,” 
Lane said. “We accrue 3% of the net 
from every invoice. Resellers can draw 
from the accrued balance without hay- 
ing to match the funds. They pay the 
promotional expense, submit an invoice 
to us for that expense, and we send them 
a check to reimburse them up to the 
amount accrued in their account.” 

Lane and his sales representatives 
have found themselves traveling to every 
corner of the country to speak with pro- 
spective resellers. “We continue to press 
forward daily into the marketplace to 
develop resellers,’ Lane said. 

The current line of portables, mobiles 
and repeaters could be augmented with 
other products. Lane indicated that the 
Radius division is evaluating new prod- 
uct offerings to provide the reseller. 
Some of them may be included in the 
line if market studies show that the ad- 
ditions are warranted. 


WE’VE ELIMINATED THE 
HOW & WHERE IN MOUNTING 


Articulating Pedestals 


Tough Flex Mounts 


oe 
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Stable enough for 
two-way radios, scanners 
and sirens. 


Quality Products 
Made in U.S.A. 
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800/527-1079 
FAX 713/351-0718 
Houston 351-0700 


h,7/ bm ELECTRO-MOUNT 


23902 FM 2978 
Tomball, Texas 77375 


$4,495 No Options Required. 


TOUGH ENOUGH! 


At CT Systems we go to great lengths to prove how tough our 3000B 
Communication Service Monitor really is. 


Oh, Sure! It not only meets but EXCEEDS military standards. But 
that’s not enough for us. Not by a long shot! 


We subject each and every 3000B to power cycling, severe tempera- 
tures and strong vibrations. And once we've done all of that, we 
demand that each one successfully completes our uncompromising, 
automated quality-control test system. 

Now, wouldn't you think we'd quit while we were ahead? 

Wrong! We decided to try a few things like . .. watching the 3000B 
tumble end over end down a 10 foot flight of stairs . . . tossing it 15 
feet onto a concrete floor at Expo East last year . .. dropping it 75 
feet to the ground from a helicopter. Just to see if it still performed. 
It did. Like a champ! 

Now why do all of this to a full featured Laboratory Service Monitor? 
To prove a point. 

tf the CT Systems 3000B can take that kind of punishment, then it’s 
tough enough to give you years of dependable performance. 

In the field or on the bench. At 400kHz or 999.9999mMHz. The CT 
Systems 3000B Service Monitor is TOUGH ENOUGH! 


Why don’t you make us put our monitor where our mouth is? Give 


us a Call at 800-245-6356 for full specifications and a demonstration of 
the 3000B Service Monitor. After all, seeing is believing. 


CT SYSTEMS, INC 

5245 HORNET AVE. 

P.O. BOX 470 

BEECH GROVE, IN 46107-0470 
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News 


Vehicular Technology 
Conference attracts 370 


Activities at the 38th Institute of Elec- 
trical and Electronics Engineers (IEEE) 
Vehicular Technology Conference held 
June 15-17 in Philadelphia reflected mo- 
bile communications’ rapid growth. 
Conference delegates numbered far in 
excess of last year’s attendance, 370 vs. 
264; the number of papers presented in- 
creased 21%, 121 vs. 100; nearly twice as 
many foreign countries were represent- 
ed, 20 vs. ll; and the demand for con- 
ference records (bound volumes of tech- 
nical papers) exceeded the supply. 

Conference chairman John Galanti, 
vice president of engineering at Bell 
Atlantic Mobile Systems, Basking 
Ridge, NJ, reported to the Vehicular 
Technology Society board of directors 
that the number of papers concerning 
cellular mobile telephone topics and the 
number of delegates with a primary in- 
terest in cellular made the 1988 meeting 
a cellular-related conference. 


U.S. Pot 
#4,2469447 


Next year's conference will be held 


in San Francisco, April 30 through May 
2 at the Sir Francis Drake Hotel. 


Motorola to supply 
Los Angeles simulcast system 
In order to alleviate radio commu- 
nications congestion for the Los Angeles 
Fire Department, the city has awarded 
Motorola, Schaumburg, IL, an $18 mil- 
lion contract to supply a simulcast radio 
communications system. Implementa- 
tion is planned for December. Digital 
multiplex modems will distribute voice 
and data signals to 800MHz repeater 
sites throughout the city, The modems 
digitize voice-frequency signals so they 
can be carried along with signals from 
other modems through time division 
multiplex (TDM). The signals then will 
be applied to a digital microwave sys- 
tem. Other Motorola components in the 
system include 900 mobile radios, 1,400 
portables, three microwave radiolinks 
and 128 base stations at nine sites. 


EXPANDABLE T-PASS' MULTICOUPLERS 


Centel acquires 
United TeleSpectrum 

After a $763 million agreement, Cen- 
tel, Chicago, has acquired the 16-state 
mobile communications and paging op- 
erations of United TeleSpectrum, Kan- 
sas City, MO. United TeleSpectrum is 
the majority owner in 2] markets and 
the minority investor in 17 markets. It 
has 29 paging systems in seven states. 
With the acquisition, Centel has control 
of 40 markets, mainly in the Southeast. 
In addition to the purchase price, Centel 
will repay a $9.5 million debt that Unit- 
ed TeleSpectrum owes to parent United 
Telecommunications, Fairway, KS. 


CUE Paging doubles market 
CUE Paging, Irvine, CA, reports that 
its markets have doubled since it was ac- 
quired by Nokia-Mobira, Basking 
Ridge, NJ, on April 22, 1987. Since June 
1988, CUE has had an average of 2,000 
square miles of coverage in more than 
130 cities. Ny 


Can. Pat 
=4,433,598 


TX RX has them —in ranges from 132 to 960 MHz. 


ee performance receiver multicouplers 
with window preselectors. Unique cavity/ 
ferrite transmitter multicouplers designed 


for ease of expandability, channel 
rearrangement and field tuning. A 
single antenna system, 400-542 MHz, 
Is available with model #73-67-01-12, 
accepting 250 watts at 300 KHz 
spacing. A portable 

meter allows tuning 

Individual channels 


without airtime 
PRESELECTOR 


interruption. 


2s — 


BIPOLAR RECEIVER MULTICOUPLER 
#42-67-22 


T-PASS TRANSMITTER 
EXPANSION CHANNEL 
#241-67-25-DF60T 


Duplexers 


T-PASS TRANSMITTER 
MULTICOUPLER 
#73-67-01-42 


Cavity Fillers Repeater Amplifier Systems 


T-PASS TRANSMITTER/ 
RECEIVER 
MULTICOUPLER 
*74-67 — (custom) 


RF System Products 


T-PASS expandability can 

make “custom designs” 

a straightforward process. 

We provide highly selective 
transmit and receive channels 
for sites with limited transmit-to- 
recelve antenna space isolation, 


while maintaining orderly, predict- 


able expansion characteristics. 
The UHF multicoupler (left) shows 


the flexibility of our patented T-PASS 


eee fOCK mounting. 


T-PASS TRANSMITTER EXPANSION 
CHANNEL #21-67-25-4V-DF60T 


T-PASS RECEIVER EXPANSION 
CHANNEL #24-67-25-4V-A12 


Hardware 


TX RX SYSTEMS, INC. see us at arco, sooTH #615, #617 


8625 industrial Parkway, Angola, NY 14006, (716) 549-4700 + Telex 755770 = 24-hr Fax (716) 549-4772 
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“Commonwealth 


Bacon” 


Mary Kelley 
Springfield Radio Communications 
Springfield, Oregon 


In the wee hours of a Saturday morning 
last January, Bob and Mary Kelley learned 
that their 32-year-old business was in 
flames. Burglars, trying to cover their 
tracks, set several fires inside the Kelley's 
radio-repair business, Springfield Radio 
Communications, Springfield, Oregon. 


Despite the quick response of fire 
fighters, the 
Kelleys arrived on 
the scene to find a 
mess— melted 
puddles of plastic, 
scorched elec- 
tronics parts and 
the interior of the 
building totally 

: blackened. 
Remarkably, though, through the support 
of employees and friends, Springfheld 
Radio Communications opened for lim- 
ited business Monday. 


But in spite of their best efforts they 
could not resume service for their mobile 
radio and pager customers. Their Com- 
monwealth paging terminal simply 
wouldn't come back to life. The smoke 
and heat had done too much damage. 


“We got tremendous technical support 
from Commonwealth, but we couldn't get 


Saved Our 


Arson blamed in blaze 


ay anre vont 
Mowe Mall Writes ‘ ¥ 


at local business 


9 
ie 


it working,” Mary 
recalls. The only 
solution was a new 
unit. 


Commonwealth imme- 
diately shipped the 
replacement unit. 


“Tt was fantastic how they 
responded. \WVe were back up by 
Thursday.” Mary says, noting 

that while they lost a few of their 
customers they managed to keep 
the lion's share. “Commonwealth 
really saved our bacon. Without their 
help we'd have been in a real mess.” 


The smoke has long since cleared and 
Springfield Radio Communications is 
stronger than ever, thanks to a lot of 
friends — including Commonwealth. 


For further information on how 
Commonwealth can help you when your 
business is in trouble or any other time, 
for that matter —call our toll-free num- 
ber (800) 633-8844. In Virginia call 
(804) 798-9128. Or write Common- 
wealth Communications Industries, 
Ltd., 602 Lickinghole Road, P.O. Box 
312, Ashland, Vir. 23005 


COMMONWEALTH 


COMMUNICATIONS INDUSTRIES, LTD 
602 Lickinghole Road/P.O. Box 312 
Ashland, Virginia 23005 
(804) 798-9128 
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A CT update 


Technicians to renew or upgrade ‘grandfather’ certificates 


It soon will be time for those who 
hold National Association of Business 
and Educational Radio (NABER) two- 
way radio technician certificates granted 
under the ‘grandfather’ program to 
renew their certificates. 

NABER has certified more than 
33,000 technicians since the program 
began in 1984. More than 30,000 hold 
“grandfather” certificates. NABER be- 
gan sending renewal information to the 
“grandfather” certificate holders in 
September, and the mailings are contin- 
uing into October. 

No one is required to take the certifi- 
cation exam to renew the certificate. 
Technicians may choose to: 

* submit an application to renew the 
“prandfather”’ certificate. 

* submit a renewal application and 
evidence of continuing education to re- 
ceive a new certificate reflecting the 
technician's efforts to keep abreast of 
technical advances. 


ful 


It 


will sto 


® take the test and receive a new cer- 
tificate reflecting certification by 
examination. 


Recertification fees 


0 $17—The ‘Early bird’ fee is $17 for 
those who recertify by Dec. 31, 1988, 
without testing. 


0 $22—For recertification without 
testing after Dec. 31, 1988, the fee Is 
$22. 


CO $40—For recertification via testing, 
the fee Is $40. 


Renewal applications need not be ac- 
companied by the original certificate or 
a photocopy of It. 


Applications are available from the Na- 
tlonal Association of Business and Ed- 
ucational Radio’s technician services 
office at 800-759-0300. 


Association of Communications 
Technicians (ACT) members are about 
to receive their copies of the member- 
ship directory. The directory reflects 
ACT’s steady growth—it lists more than 
2,000 names. Some technicians have 
said they are especially eager to have the 
directory because it will help them to 
identify one another to form business af- 
filiations, technical assistance groups 
and other networks. 

The directory is one of several bene- 
fits offered by ACT, a NABER member- 
ship section. ACT members qualify for 
discounted prices for the NABER Two- 
Way Radio Technician Certification 
Handbook and Rules and Regulations, 
Part 90. 

The handbook offers suggestions and 
tips for taking NABER’s certification 
exam. Each exam section is outlined to 
reduce the amount of time that might 
otherwise be spent in unfocused study. 
The handbook explains strategies for 


Digital ANI for portables 


Introducing CSC’s ID-33 Encoder for Automatic Number Identification — 
This state-of-the-art, subminiature ANI board will stop the horseplay and 
end the stuck mikes. It includes a time-out timer and emergency/status 


messages as well as ANI; 


transmits the ID in a mere 
100 milliseconds. Fleet 
price $145 (100 qty.). Call 
for brochure. 
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| €SC| CONTROL SIGNAL CORPORATION 


1985 S. Depew St. #7 Denver, CO 80227 (303) 989-8000 
CALL TOLL FREE 1-800-521-2203 


s 


A MICROPROCESSOR-BASED COMMUNICATI 
DESIGNED TO MEET THE NEEDS OF 7OD 
AS WELL AS THE REQUIREMENTS OF 


The FM/AM-1500 is a microprocessor 
controlled, digitally synthesized communi- 
_ cation service monitor, which integrates 
a the functions of several different test 
instruments into a single, compact and 
= portable unit. The FM/AM-1500 utilizes 
such unique fealures as a keyboard entry 
system. an LCD display for programmed 
frequency readout. processor controlled 
memory functions and a CRT capable of 
alphanumeric or waveform displays 
Never before has so much capability 
been offered in one portable. stand alone 
package. Now you can almost carry your 
entire shop into the field with just one hand 


arcu? 


Standard features include: 

© FM siqnal generator © AM signal generator 
* Digitally coded squelch - encode and decode 
capability © Duplex offset generator = Sensitive 
2yV recewer tor AM, FM and SSB ® Tracking 
generator with full scan to 1000 MHz » Sweep 
generator © Cable fault locator * Two program: 
Mable audio tone generators ® Audio frequency 
counter ® Audio frequency error meter” = RF 
frequency error meter” © RF power meter 

® Deviation/modulation meter* = Sinad meter* 
* Oscilloscope *\Spectrum analyzer 


Optional features include: 
® Cellular test capabilities » IEEE 488-1978 
slandard interface Bus ® One or two internal 
rechargeable 5 APH kattenes for portable oper- 
ation * 0.05 PPM oveh oscillator for simulcast 
paging applications * High output amplifier 

® Microphone ® Telescoping antenna > 

With these capabilities, the : 

FM/AM-1500 is truly in a 
~class by itself. Designed with 
the full capability and flexibility 
required to meet your testing 
needs today and in the future 


Seeing is believing! Call 
your nearest IFR distributor a 
for complete technical 
information and brochure 

or contact IFR, Inc., 
10200 West York, Wichita. 
Kansas 67215 

saint PEGERCY HLoreoMCS Wwe ie. Phone 316 / 522-4981 
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ACT update 


taking the exam that help to improve test 
scores. 

A sample exam with 150 questions in- 
cludes 50 new questions that reflect re- 
cent advances in mobile communica- 
tions technology. The handbook’s study 
reference section has an expanded list 
of books recommended by industry con- 
sultants to help certification candidates 
prepare for the exam. 

All ACT members also receive 10 is- 
sues per year of NABER’s magazine, 
Business Radio, and a subscription to 
TechTalk, a newsletter written specifical- 
ly for communications technicians. 

Senior members of ACT receive a 
quarterly supplement, TechTalk Plus, 
which discusses technical subjects in 
depth. ACT members who hold NA- 
BER technician certificates are elevated 
to the grade of senior member. They re- 
ceive a cloth patch to wear; the patch 
identifies the wearer as a NABER- 
certified technician. 

Information about ACT and the tech- 
nician certification program is available — senior members of ACT receive a cloth patch that Identifies the wearer as a NABER- 
from NABER at 800-759-0300. 15, certified technician. 


SAVE MONEY! 


CALL 
FREE 
1-800-237-5063 


7 A.M. TO 5 P.M. MON-THURS 
(IN CONTINENTAL US. EXCEPT FL} 


FOR ALL YOUR 


CRYSTAL 
NEEDS! 


General Communication 
Industry * Marine VHF 
Amateur ¢ Scanners 
CB Standard & Special 
Microprocessor 


GET YOUR FREE 
1988 CATALOG 


Call or write: 


JAN CRYSTALS 
JAN 


EMR has the FIELD PROVEN antenna 
system combining package for you! 


During the past 10 months, we have delivered 
more than 500 channels of 900 MHz. transmitter 
combining and receiver multicoupling. The first 
systems to go on the alr inthe U.S. use EMR's 
combining equipment. We learned from field 


experiance what others are still working on 
In thelr development programs, We offer proven 


900 MHz. system performance. Remember, your 
system will work only as good as the antenna 
combining package that supports It, no matter 
what make of radio equipment you may select! 


P.O. Box 06017 
CRYSTALS Fort Myers, FL 
33906-6017 


EMR CORPORATION Tel: (602) 978-5766 A 10 channel 900 MHz. 
22402 N. 19th Avenue or 581-2875 transmitting-recelving 
Pheonix, AZ 85027 combiner system 


| SINCE j Fons 
1965 = Master charge 
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The R-2OOID. 


Opening new doors with 4 key options. 


The versatile Motorola R-2001D 
Communication Systems Analyzer 
with 16 integral test instruments 
and its four key options steps you 
through new doors to business 
opportunities in Cellular Signaling; 
Motorola 806-Band Trunking; 


Secure Communications; and 


IEEE-488/RS-232 remote control. 


Options that keep up with rapidly 
changing technology, improve 
your response time, and maintain 
your accuracy and quality of 
repair. For the best in quality, 
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selection, price and delivery 
that opens the doors, call toll free 
800/367-2346, extension 82. 


CS) MOTOROLA 


egulating technology 


Public safety wrestles with trunking standard 


Demand for a public safety trunked 
radio communications system standard 
continues, despite a federal advisory 
committee’s report that does not recom- 
mend such a standard. 

Open Architecture for Public Safety 
Radio (OARPS) spearheads the drive for 
a standard. Boulder, CO, communica- 
tions consultant Gary A. Hampton 
founded OARPS after the National 
Public Safety Planning Advisory Com- 
mittee (NPSPAC) submitted its report to 
the FCC in April 1987. 

Some question the source of OARPS 
operating funds. According to Hamp- 
ton, prior to Aug. 2, 1988, OARPS was 
funded by: 

® General Electric—$20,000. 

© Philips—$10,000. 

® Celltronics—$3,000. 

© Frederick G. Griffin, P.C_—$500. 

¢ Don Goodwin, LMR Industries 

—$50. 

On Aug. 2, OARPS decided to 

withhold information about contribu- 


the antenna specialists co. 


tions made thereafter. 

The FCC has issued a notice of in- 
quiry into whether a trunking standard 
should be required. William Torak, 
deputy chief of the spectrum engineer- 


Wooldridge: ‘Motorola supports In- 
teroperability, We do not support 
standardization.’ 


Believe us, it's worth 
a Call right now... 


216/349-8400 


RADIO STATION 
CW IDENTIFIER 


ing division in the FCC’s office of 
engineering and technology, said the 
question of when a standard might result 
from the proceeding is unanswerable. 
“If there is total disagreement in the in- 
dustry and among the users, I cannot see 
how you would expect the commission 
to dictate a solution.” 

The inquiry will be terminated in a 
matter of months, he predicted. But if 
it is followed by a proposed rulemak- 
ing to establish a standard, the outcome 
is uncertain. Only if the commission 
declines to pursue the matter after the 
inquiry would the question be resolved 
soon. 

Panel members expressed themselves 
about a trunking standard during discus- 
sions at the Associated Public-Safety 
Communications Officers (APCO) 54th 
Annual National Convention held Aug. 
8-12 in Little Rock, AR. 

® Motorola—David Wooldridge, vice 
president and operations manager, state 
and local government division: 


AUTOMATIC 


MODEL 813A 


MULTI-MODE OPERATION 
CHANNEL IN-USE INHIBIT 
REPLACEABLE CALLSIGN 
MINIATURE SIZE 1” x 4” 

ONE YEAR WARRANTY 


only $74.95" 


*Add $3 shpg/hdlg PLUS $2 tor c.0.d. 
CA res. add sales tax 


Securitron Co. 


PO Box 32145 San Jose, Ca. 95152 
Phone (408) 263-6434 
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a momber af The Allen Group 
30500 Bruce Industrial Parkway 
Cleveland, GH 44439-3996 
TEL: 216/349-8460 
TLX: 4332133 


APE TERBAT 


1988 by The Antanna Spociahsts Co. 
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COMMUNICATIONS OF AMERICA INC. 


“The Pacesetter in Communications” 


10 NORTH LEE ST. / P.O. BOX 26407 / OKLAHOMA CITY, OK 73126 / 405 232-7272, FAX 405 236-8151 


Seated L to R — Alice Clary, Carroll Hollingsworth, Debbie Bruner. Standing L to R — Kayla Pursley, JT Summerlin, LaDonna 
Johnson. Not Pictured — Jim Oliver. 
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“Motorola supports interoperability. We 
do not support standardization. 

“The measure of whether standar- 
dization is right or not is whether it is 
good for the user. We believe that it is 
not good enough for the user so we, at 
this present time, do not support stan- 
dardization.”’ 

Responding to a question as to 
whether suppliers would agree to license 
other vendors, Wooldridge responded, 


“If you make a commitment to a 
customer at this level of complexity, 
system integrity, system dependability 
and ownership by the supplier are ex- 
tremely important. 

“As a result, we should be a total 
system supplier. As I said last year, we 
did not believe in licensing then and we 
do not believe in licensing now. 

“Standardization will not satisfy the 
important needs of interoperability. The 


Count on Syntonic 


for Higher r 
Profit Margins, 


Reliable Service 


Larger Inventories 


Fast Order Shipping 


Low Factory Prices 


Full Line of GE Communication 
Products—MPI, PLS, PSX200 
MLS, TMX, Phoenix TPX 


MVS, and MCS (36) 


Individualized Service 


Quick Delivery on Small Orders 


Easy Ordering with a toll free 
800 number 


Knowledgeable Sales Staff 


Syntonic 


Dealer inquiries only 


Also a distributor for such other fine companies 
as Mullipler Batteries, Centurion, Antenna 
Specialists, RF Industries, Astron, Regency 
Trilectric, and Scientitic Dimensions, Inc. 


Expert depot repair service on all GE two way 
radios. Open from 8 00,am to 5:00 pm {Mountain 
Time) Monday thru Friday. 


7611 Derry Street 
Harrisburg, PA 17111 


3231 S. Zuni Street 
Englewood, CO 80110 


1-800-233-2365 (USA] 
1-800-482-2377 (PA) 


Call 303-761-4707 or 
1-800-950-2550 
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real issue is concern for second- 
sourcing and competitive pricing,” 
Wooldridge said. 

© General Electric—effrey Childress, 
GE’s program manager for public safe- 
ty trunking and Voiceguard: “‘It is im- 
perative that the users dictate the level 
of interoperability that is acceptable and 
the preferred method for achieving that 
level. 

“Interoperability creates flexibility 
and competition. If these truly are user 
issues, you must do four things: 

“First, you must define what in- 
teroperability means to you, not us. 

“Second, you must consider all your 
alternatives. 

“Third, you must weigh the benefits 
and costs of each of those alternatives. 

“Fourth, you have to make your posi- 
tion known. 

Childress continued, “If you users 
really desire a standard—and obvious- 
ly the manufacturers and the FCC do 
not desire a standard—it is an alter- 
native, nevertheless. 

“The benefits include: 

“(1) 100% compatibility, just like 
cellular. 

(2) competition. 

“The costs incurred include: 

“(1) a delay in channel licensing. 

“(2) the abandoning of existing 
systems. 

(3) the retardation of trunking system 
development.” 

Childress said that, given the benefits 
in light of the costs, a trunking standard 
is being considered only because an 
alternative solution is not available. 

He said another alternative is to use 
the mutual aid channels as defined by 
NPSPAC. “This approach was initially 
accepted because of the pressing need 
for the frequencies. It is an inexpensive 
solution, consistent with current 
methods of patching conventional chan- 
nels into trunked systems. 

“The benefits include: 

“(1) It is available today. 

(2) Its operation is consistent with 
current limits of conventional and 
trunked system operation. 

“The costs incurred in the long run: 

“(1) It is not frequency-efficient. 

“(2) It is a less easily managed 
resource. 

(3) If you are not patching, it forces 
the user to make channel selections he 
normally does not make on a trunked 


In the construction business 
it seems like you always need 
to be two places at once. 

Standard two-way radios 
help you do just that. 

A compact design means 
you can mount rugged Stan- 
dard mobile radios in any- 
thing from a pickup to a 
dozer, and get clear, reliable 
transmission and reception 
with the push of a button. 
You can even get Standard 
radios with practical options 
like a telephone interconnect 
or private channel capabil- 
ities that let you receive only 
those calls intended for you. 

If you spend time away 
from your vehicle, choose 
one of Standard’s light- 


Power tool. 


weight, powerful handhelds. 
They're built solid, in a die- 
cast steel chassis with inte- 
grated circuits to increase 
reliability in dusty, outdoor 
environments. Combine it 
with an EX10 mobile ex- 
tender, and you can trans- 
mit and receive with much 
greater range through your 
vehicle's radio. 

Back at the base, push-but- 
ton controls make the Stan- 
dard RP70O control console 
easy to use; high-tech cir- 
cuitry makes it reliable. Even 
when the power goes out, 
the RP70 can stay on the job 
by automatically switching to 
its optional battery backup. 


Standard makes the power 
tools that increase your effi- 
ciency, jump-start your pro- 
ductivity and build your busi- 
ness. And with Standard’s full 
line of radios and accessories, 
we can put together a sys- 
tem that’s perfect for your 
operation. 

To get the full story on 
how, contact Standard or 
your local Standard dealer for 
a free, no-obligation con- 
sultation on how Standard 
Communications radios can 
work for you. 


The business radio people. 


4 Standard 


Communications 
P.O. Box 92151 
Los Angeles, CA 90009-2151 
Telephone: (213) 532-5300 


Represented in Canada by 


» Cardon Communications, Hamilton, Ontario 


416/527-1040 
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system. 

““(4) It subjects the trunked user to a 
different mode of operation, particularly 
during a stressful emergency situation 
when his focus should be on his task, 
not on his radio. 

“(5) If you are patching, access times 
can be increased, sometimes by a fac- 
tor as great as 2. 

The GE program manager for public 
safety trunking said the latest alternative 
to be suggested is a translator or 


Electronk Corporation 


POWER, 


gateway. He said the process is 
straightforward and is not new. “It is an 
elegant way of saying, ‘patch. ” 

“(1) The benefits include intersystem 
communication, but the costs include 
extra hardware. 

“(2) It lengthens access time by as 
much as a factor of 2 if you are going 
from one trunked system to another. 

(3) It forces dispatcher involvement, 
or else frequency inefficiency. 


INDUSTRIES 


MESES AAI? 


POWERS | SOMIC 


ASTRON 


CORPORATION 


CORPORATION 


@ORA 
ELECTRONICS 


CHLDIAR TECHNOLOGY 


Z\TRILECTRIC 


Multiplier 


BOGNER 
ARCO Solar, Inc. <> 


ANDREW 


ALSO BYTEK, DAVID CLARK, HELPER INSTRUMENTS, IWATSU, 
JABRO, KANTRONICS, KENWOOD TEST & MEASURING 
EQUIPMENT, OPTOELECTRONICS, PACE/PRINT, REGENCY 
ELECTRONICS, SCI, SONNENSCHEIN, STANDARD 
COMMUNICATIONS & MORE. 


Hutton Communications 

3240 Garden Brook Drive 

Dallas, Texas 75234-2309 
214-484-0580 
800-442-3811 


Authorized Sales Agency: 


HOTETON National Tower Services, Inc. 


16339 W. Hardy 
Houston, Texas 77060 
713-876-2876 
TX: 800-833-8523 
US: 800-325-8950 
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(4) It does not address the issue of 
one manufacturer’s mobile roaming in- 
to another manufacturer’s system and 
maintaining trunked operation. 

“(5) It can distract the trunked user 
when his focus should be on his task and 
not his radio. 

(6) It does not promote competition 
following initial system procurement.” 

Fabrication of a multimode radio is 
another solution. It involves placing 
multiple vendor protocols into a single 
radio. This solution can address all the 
issues: interoperability, performance, 
roaming and competition. The benefits 
include: 

(1) 100% interoperability. 

(2) roaming capability between 
systems. 

(3) flexibility in system procurement. 
Users can purchase different systems as 
they grow, taking advantage of various 
vendors’ perceived differences and 
strengths. 

(4) increased competition during 
follow-on procurement stages. 

(5) incentives for continued future 
enhancements among the manufactur- 
ers. 

(6) no degradation in system access 
time. 

(7) no delay in channel licensing. 

Costs include approximately $10 per 
radio in additional component costs to 
the manufacturers, according to the GE 
program manager. 

“Those are the options.’ Childress 
said. ‘As you discuss standardization 
and interoperability—interoperability 
specifically with its operational and 
procurement-related advantages— 
remember that standardization en- 
courages a competitive environment, 
one typically not in the manufacturers’ 
best interest.” He continued, “Our 
economic system creates the conflict; it 
is not the fault of a particular individual 
or corporation. But that does not mean 
you should not be aware of the conflict 
when you listen to technical solutions 
proposed by manufacturers. Maintain- 
ing the proprietary nature of their 
systems meets their objectives and not 
necessarily yours. 

“Manufacturers are struggling with a 
conflict of interest: theirs and yours. 

“There are four alternatives on the 
table: 

“(1) standardization. 

“(2) the existing mutual aid channels. 


SSS EEE EEE Se 


“As a customer-driven company, 

Quintron has adopted a philosophy 

which demands we measure our 

success through your eyes. To do 

so, each of us strives to meet these 

basic business objectives: 

© To perform each of our jobs in a 
manner that significantly contrib- 
utes to your success. 

© To back every Quintron promise 
and product with an absolute com- 
mitment to quality performance. 


© To lead the industry with innovative 
technology and products which 
exceed today’s requirements and 
meet tomorrow’s needs. 

¢ To maintain complete customer 
satisfaction through service and 
support excellence.” 


pipe: John J. Nevin 
President and CEO 


At Quintron, philosophy is 
integrated with reality. 


QUINTRON and you... 
The partnership for success 


c Quintron 
CORPORATION 


One Quintron Way PO, Box 3726 
Quincy, Illinois 62305 Phone 217-223-3225 
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“(3) translators or gateways. 

“(4) multimode radios. 

“Or even some combination thereof,” 
Childress said. The panel session 
specifically devoted to a trunking stan- 
dard did not include panelists from 
Philips Radio Communications Systems 


regulators, elects to do. 

“We are willing to do whatever the 
user community ends up doing. If the 
user community opens itself to standar- 
dization, we will support it. If that is a 
licensing of someone else’s system, we 
will support it. If it is the licensing of 


our own system, we will support it. 
“Tt is a user call, a market call, and 
not a manufacturers’ call,’ Brandel said. 
© Philips—Joe Gallelli, systems 
manager for the United States: ‘The 
user will decide. The issue is clear. Let’s 
go on.” 


or E. F. Johnson. But their represen- 
tatives spoke about the subject in 
another session. 

¢ E. F Johnson—Bob Brandel, vice 
president: “It is our belief from a 
business standpoint that, in the long run, 
standardization would be in the best in- 
terest of the total industry. It would be 
in the best interest of the end-user, the 
manufacturers and the taxpayers. 

“From a marketing standpoint, it is 
a user issue more than a manufacturer 
issue. You won't find a manufacturer 
here who would say, ‘if you elect stan- 
dardization, we won't participate.’ 
Anyone who wants to be an active par- 
ticipant in the 800MHz trunking in- 
dustry will elect to do whatever the user 
community, combined with the 


Officials laud radio plan, 


address trunking standards 

The two top FCC private radio bureau 
officials spoke during a regulatory ses- 
sion at the Associated Public-Safety 
Communications Officers (APCO) 54th 
Annual Conference held Aug. 8-12 at 
Little Rock, AR. Bureau chief Ralph 
Haller said, ‘‘There is not enough spec- 
trum for everyone. We at the commis- 
sion need to know what the issues are, 
in your view. We need your help in 
evaluating competing demands.” 

He told the audience, “The people in 
this room represent the most noble 
course of all: safety of life and proper- 
ty. What could be more important than 


Brande!: “..standardization would be in the 
best Interest of the total industry.’ 


CELWAVE 
[eevee 


® Fast delivery. 


® No minimum buys. 


® Expertly installed connectors. 


© Complete selection of connectors 
and installation accessories. 


TESSCO ” 


Your Total Source: 


DIRECT ORDER HOTLINE 
800-638- 7666 = 
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Compact, low cost VF Switch 
interconnects telecom, microwave, 
and mobile radio networks 


SWITCHED NETWORK 
INTERFACE 


MOBILE RADIO 
BASE STATIONS 


TRUNK LINES 
BETWEEN 
SWITCHES 


TO MICROWAVE LINK 


ORDERWIRE 
PRIVATE LINE 


Raven 376 Series VF Switch 


Raven's new 376 Series VF Switch 
gives you large-system quality 
and features for the interconnec- 
tion of private/public telecom ~. 
facilities, microwave radio links, and mobile 
radio networks. You get a microprocessor-controlled, 

full-access, non-blocking cross point switching array with 16 line 

capacity, expandable to 32 lines, Features include conference and broadcast calling, 
E&M and DTMF signaling, dial/busy/ringback tones, talk battery and ring power for 
telsets, and fast-attack VOX interface for mobile radio use. Functions with Raven 
order wire. Call today for complete details. 


i =| RAVEN ELECTRONICS CORPORATION 
al 400 Wolverine Way 


lin ii | I Sparks, NV 89431 (702) 359-3700 
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TELEWAVE’S “PROBLEM SOLVERS" 


Transmitter Combiners ¢ Receiver Multicouplers 
e Monitor Equipment ¢ Test Equipment e Ferrite 
Isolators and Terminations e High Q Cavities 
and Filters e Duplexers ¢ Systems Engineering 


ce 


Bandpass, Pass-—Reject | 


& Notch Cavity Filters mi 


‘ 
< 


06 a 


oe % 
-@ 
“@. 
“@,* 


Inca, al ple! 


R.F. Power Monitoring = ie vey Suplewors & Preselectors 


GSA Number O0OK86AGS0646 


Telewave, Inc. Y 


(415) 968-4400 
1155 Terra Bella Ave., Mountain View, CA 94043 
(800) 331-3396 FAX: (415) 968-1741  \@@l Sagas 


TWX 910-379-5055 
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The 
Complete 


CELWAVE Distributor 


Lf 7 7 7 ig 


= Celwave Products: 
“8 Base Station Antennas 
® Mobile Antennas 
{Antenna Inc.) 
§ Transmission Line 
(Cablewave)} 
"= Duplexers 
® Cavities and Filters 


= Combiners and 
~“Multicouplers 


= Marine Antennas 


Communications 
Associates has been'a 
leader in the wholesale 
distribution of mobile 
communications products 


since our founding in 1979 


and today we are one of 
the largest distributors in 
the country. 


WW Fommunications 
Caan 


Associates Inc. 


P.O. Box 2399 - 305 North Republic Avenue Joliet, IL 60434-2399 
(815) 744-6444 US (800) 435-9313 IL (800).892-1611 
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Regulating technology 


that? Make sure everyone knows the im- 
portance of the work you do.’ 

Haller said that land mobile radio is 
a “hidden industry” that supports other 
functions. He cited an example of police 
response to an emergency call, in which 
radio communications plays a vital 
role—but a role invisible to citizens. He 
said public safety agencies must accept 
the responsibility of informing the 
public, government agencies and 
legislators of their communications sup- 
port requirements. 


Planning committees 

Haller praised the efforts of regional 
planning committees of the National 
Public Safety Planning Advisory Com- 


Haller: ‘You have the opportunity to make 
history. 

Mittee, saying, “Your efforts in the 
regional process can lead to the most ef- 
ficient and the most effective spectrum 
management tool that we have ever had. 
Demands meet the resources in a town 
meeting atmosphere. You have the op- 
portunity to participate in history. You 
have the opportunity to make history. 
You have the opportunity to make this 
experiment work.” 

Later during the session, three 
regional planning committee represen- 
tatives presented Haller with the first 
regional plans to be completed. The 
representatives were Charlie Bowles 
from Dallas, Carroll White from the 
Port Authority of New York and New 
Jersey and Robert Ferrell from the 
Florida State Department of Tele- 
communications. 

The bureau’s deputy chief, Beverly 
Baker, said the FCC notice of inquiry 
regarding public safety trunking stan- 


—.) 


dards would leave little time for 
response—in fact, the response cycle 
probably will have closed by October. 
The notice was expected to provide a 
30-day comment period, a 15-day re- 
ply comment period and no provision 
for an extension of those periods. 


Baker: ‘How long will It take to establish 
a [trunking] standard?’ 


“The substantive issues,’ Baker said, 
“Involve competition among equipment 
suppliers and the effect that trunking 
might have on the interoperability of 
systems.” 

She said that the practical issue in- 
volves timing: ‘How long will it take 
to establish a standard and how do you 
balance that length of time—any delay 
that that might cause—against the need 
for licensed spectrum?” 

Baker noted that FCC commissioner 
James Quello is on record as opposing 
licensing until the commission has 
reviewed the comments submitted to the 
notice of inquiry. With only three com- 
missioners in office out of five commis- 
sion seats authorized by Congress, 
Quello is in a position to block licens- 
ing by withholding his vote. Without all 
three commissioners voting, the com- 
mission lacks a quorum. 


, YOU BET ‘. 


The broadcast range of R.F. power 
amplifiers in the land mobile business. 
Frequency range from 35 to 960 MHz. 
Input power as low as 10 mw and output 
power as high as 500 watts. 


Leadership by Tradition 


tall 
= | 


COMMUNICATIONS 


Not ALL Mobile 


Amplifiers are alike! 


is still #1 in 
talk power! 


WALCO 
VC 


3336 San Fernando Road, Los Angeles, CA 90065 @ (213) 256-3000 


800 HI POWER ® TWX 910 346 7015 @ FAX (213) 


254-3210 
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MODEL 890TT 
DIMF — today's 
most advanced 
multi-function 
DTMF mic. 


User friendly, 
multi-function 
keypad for 
quick, easy 
interconnect. 


Rugged, reliable 
performance 
under the mosl 
extreme operating 
conditions, 


MODEL 590T 
Transistor-Amplified 
Dynamic Handheld 
Microphone. 


SAARI ERIS 
MIVUULIHIGN 
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INTRODUCING MAXON’S 
NEW VHF AnD UHF 
4-CHANNEL 

MOBILES 


BOTH OF THESE LOW PROFILE* MOBILES OFFER YOU... 


* Four- channel versa 
* 30 watts: minimum RF 
power out * Choice of various 
* Solid state(switching: tone control signaling 
+ Rugged, adjustable” options 
mounting bracket 


* Heavy duty steel 
construction 


Maxon packs a lot of rugged 
performance into its compact 
CM-4000 series mobiles. The 
heavy duty steel case is only 


The controls are easily accessible 
and feature bright LED indicators. 
And the face-plate, microphone and 
optional auxiliary speaker are made 
144” high, allowing increased of durable, heat-resistant Noryl-190®@ 
leg clearance — even in smaller But that’s not all that makes 
vehicles. Inside, advanced broad Maxon’s CM-4010 VHF and CM- 
band micro-strip line circuitry 4020 UHF your best mobile buys. 
delivers excellent spectral purity There’s more! (...Or should we say 
and frequency stability. The six- less?) Both are also surprisingly 
foot-long Neoprene mic cord has low-priced. And that’s why your 
an all-metal connector. next mobile should be a Maxon. 


hatreene 


Call us today at 816-891-6320 or write to Maxon Electronics, 
Marketing Services, 10828 NW AirWorld Drive, Kansas City, MO 64153 
TWX: 9107717080 MAXON/PAL KSC 


Nory!-190® ys a regastered trade name of General Electnic 
“Patent Des. 292,208 
= 7987 — Maxon Electronics 
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National public safety plan: 
Commission upholds decision 


Public safety users step closer to 
licenses for 6MHz of 800MHz spec- 
trum as the FCC upheld its decision to 
accept the national public safety plan 
(NPSP) developed by a federal advisory 
committee. 

The FCC’s rulings: 


® General Electric—The agency 
denied GE’s request to mandate a trunk- 
ing standard. Instead, the FCC initiated 
a Notice of Inquiry, asking for public 
comment on the subject of trunking 
standards. 


® Cellular Telecommunications In- 
dustry Association—The FCC respond- 
ed to CTIA’s concerns about in- 
terference from public safety channel 
830 to cellular channel 991. The com- 
mission asks public safety system 
operators planning to use channel 830 
to cooperate with cellular system 
operators using channel 991 nearby. 


e International Municipal Signal 
Association and International Associa- 
tion of Fire Chiefs—Responding to a 
petition from IMSA and IAFC, the FCC 
reaffirmed that all public safety and 
special emergency services in a given 
region would have to be fairly 
represented on regional planning 
committees. 

The decision clears the way for FCC 
review and approval of regional public 
safety plans, but licenses will not be 
issued at least until the agency concludes 
its inquiry into trunking standards. 


FCC asks for more comment 
on alternative type acceptance 


The FCC has asked for more com- 
ment from the public regarding a pro- 
posed equipment testing and authoriza- 
tion procedure for land mobile transmit- 
ters, called alternative type acceptance 
(ATA). 

The procedure is outlined in a 
rulemaking proceeding in Gen. Docket 
171, Its goal is to encourage the most ef- 
ficient introduction of new equipment 
and technology. The proposed rules 
would eliminate the need for lengthy 
rulemaking proceedings that presently 


are required to establish new technical 
standards. 

Also, the applicant would not be re- 
quired to reveal technical details of pro- 
posed equipment. Confidentiality is 
seen as an important factor in obtain- 
ing venture capital to develop new 
technologies. 

In response to concerns stated in com- 
ments previously filed, the FCC has 
proposed a different methodology for 
ATA testing and frequency coordina- 
tion. Its previous methodology was bas- 
ed on standard receiver characteristics; 
now it proposes a methodology based 


on transmitter characteristics. The 
methodology compares the character- 
istics of a transmitter or multiple co- 
located transmitters using new technolo- 
gy to the characteristics of a conven- 
tional FM land mobile transmitter. 
“This modified procedure would 
eliminate the frequency coordination 
problems raised previously by the com- 
menters,” the agency’s announcement 
reads. ‘‘Frequency coordination of ATA 
equipment will require no more effort 
than a conventional FM transmitter with 
equivalent transmitted power.” 


FCC divides 216MHz band three ways 


Radio amateurs lose 2MHz to land 
mobile in an Aug. 4 FCC frequency 
allocation action that leaves maritime 
mobile services untouched and resolves 
certain sharing issues. 

@ Maritime mobile—Retains its 
216MHz-to-220MHz allocation. 

© Land mobile—Wins a 220MHz- 
to-222MHz allocation for narrowband 
technologies but shares the frequencies 
with government users. Service rules 


: Existing Existing Two-Way 
Telephone Radio 


Control Panel Base Station 
-~@ oe if 
HONE 


| F-2100 Interface Control Unit 


Ne Agaitiona! Equioment Pnonw Lines. Patches. 
DIM Microphones, or Madihicatons Ate Required 


Connects Any 2-Way System 
With Any Telephone System! 


NO MORE PATCHES!! 


The HYPERDYNE F2100 RADIO/TELEPHONE INTERFACE UNIT will 
add direct access to your two-way radio network through 
your existing telephone system! 


and issuance of licenses are one to two 
years away. That the new rules will pro- 
vide for the use of amplitude compand- 
ed single-sideband (ACSSB) is possible, 
but not assured. 

° Amateur radio—Loses 2MHz to 
land mobile but gains exclusivity in 
222MHz-to-225MHz band, which it 
previously shared with government 
radiolocation (radar) services. 


» CAPABILITY: Powertully links telephone and radio comme 
tcalen networks without equipment mockheaiGn or isolation 
ino patches. otice remote units, of dedicated ines) 


+ VERSATILITY: jotecrates any £42 way rane system. inary 
tequency nang jneiuding symplos oe Nat Ouples Configurar 
fons) with any telephone systern jeniciuding key systeiis, PAX. 
and mulupié or single fine sysienys. as wall as Kunking sys 
tertis) 


« MAINTAINABILITY: Packaged nto a sngie.r 
‘ontro) Dor mounted af the fereprone < 
Y uQged, and easily installed and service 


HYPERDYNE 
CALL NOW FOR PATCH PELIEF!! 


fy Don Cine & Associotes. Marxeting » 600) Gul! Heewcy » Houston. Texas 77023 © 713/921-0867 


1-800-228-0867 
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PLUG IN 


THE MODULINK CORDSET 
TO OVER 40 POPULAR RADIO 
TRANSCEIVER MODELS 


Unique modular 
connector 
simply snaps 
into microphone 
in seconds, locks 
to prevent acci- 
dental release? 
To replace the 
cord, release it 
through an 
external access 
port, and snap 
in a new one. 


Reduce your 
back-up inven- 
tory — stock pre- 
wired ModuLink 
cordsets just for 
the radio trans- 
ceivers you use 
and service. 
Save time — 
instant plug-in 
to over 40 
popular radio 
models without 
soldering. 


*Patent pending 


= 
SHURE’ 
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N ew products 


Readers’ choice 


Of all the new products and services 
covered in the March issue, the ones 
reprinted here generated the most 
reader requests for additional informa- 
tion. If you missed them the first time, 
here is your opportunity to acquire 
more information on them: Just circle 
the corresponding Fast Fact number 
on the Fast Fact Card found in the 
back of this issue and mail the card to 
us. 


Recorder has 12-hour capacity on a C90 cassette 


As much as 12 hours of recording 
time is possible with the DRC 100 


Documentation Cassette Recorder 


made by Data Capture, a division of 
Hathaway. The unit’s dual speeds (1 
7/8 and 15/32 inches per second) with 
automatic reverse make the unit 
suitable for voice logging and record- 
ing. Options include an external time- 
code generator and reader, security 
lockout, battery backup, telephone in- 
terface with a beeping tone, and a twin 
unit that boasts two transports. 
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Voice scrambler fits into small spaces 


The VPU-7 voice scrambler 
measures only 1.1°L x 0.69"W x 
0.18”"H. The Midian Electronics unit 
has a wide dynamic range, an anti- 
falsing input filter and a six-pole out- 
put filter. The crystal-controlled single 
inversion process offers low distortion 
audio recovery. 


For batteries that provide the 
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tain 80% rated capacity @ 12 


power you need—when you need 
it. They are made to radio 
manufacturers’ specs. Match the 
cosmetics of the radio. Guaranteed 
to work out of the box and main- 
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months—are in stock for fast 
delivery. Service by professional 
sales and technical personnel, 
Make the BOMAR CONNECTION— 
Hotter than ever. 


201 BLACKFORD AVENUE 
MIDDLESEX, N.J. 08846 

IN N.J. (201) 356-7787 
FAX 201-356-7362 

TWX 710-480-4650 


Mobile radio extender boosts 
portable transceiver range 


The UHF version of Ritron’s 
Mobex mobile radio extender gives 
hand-held transceivers the effective 
power and range of a mobile radio and 
retains the convenience and versatili- 
ty of a portable unit. In most cases, the 
Mobex connects to the mobile radio 
with a simple plug-in connector at the 
mic jack. 
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Glass-mount antenna 
features a straight whip 


The Apollo glass-mount antenna from 
The Antenna Company has a trim 
10-inch straight whip and solid metal ad- 
justable foot. It features computer chip 
exact tuning, balanced cable lengths and 
factory-attached TNC connector. 
Circle (256) on Fast Fact Card 


Synthesized hand-held 
offers 5W, 16 channels 


The Regency Plus RSP 165 synthe- 
sized portable radio operates in VHF 
148MHz to 162MHz range. The pro- 
grammable radio from Regency Elec- 
tronics offers 16 channels and has 5W 
RF output that is switchable to 1W. 
DTMF and scan are built in. 
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Radio design program 
calculates coverage, paths 

The Pathfinder Plus radio system de- 
sign software from The Jack Daniel 
Company allows the user to see what 
effect the change of a single character- 
istic in a radio system design would 
have, without entering additional infor- 
mation. The program calculates cover- 
age, signal margins, tower height re- 
quirements, power levels, path gains and 
losses and distance. Information auto- 
matically is converted and displayed in 
decibels referenced to a milliwatt (dBm) 
and microvolts or watts, regardless of 
which type of data entry is made by the 
user. The software is available as a 
5%-inch disk for PC, XT and AT mono- 
chrome or color-compatible computers. 
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Mobile phone terminal 
allows customized service 

The updated Hark AMT-2 advanced 
mobile telephone terminal allows system 
owners to customize subscriber service 
on an individual basis. The unit contains 
features such as call forwarding, call no- 
tification and speed dialing. 
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TALK OUT 


SHURE MODULINK...THE 
FIRST MODULAR MOBILE 
CORDSET/MICROPHONE SYSTEM 


Just 30 seconds— that’s all it takes to 
get a mobile system up and operating if cord 
failure occurs. ModuLink System | from 
Shure makes it that fast, because micro- 
phone and cordset are separate 

modular units. 


ModuLink System | is 
the first cost-effective 
mobile microphone/ 
cordset system designed 
to reduce your inventory 
and improve your service 
efficiency. Now you can 
simply stock cordsets and 
a single line of micro- 
phones for all the radios 
you use and service. 


ERGONOMIC DESIGN. 
ModuLink microphones 
feature Top-Talk Sound 
Channels™ which end 
muffled voice input if 
the user grips the mic 
from the front. 


SET LEVELS FAST. 
Now, adjust audio with- 
out opening the mic or 
the radio. Level is easily 
set through external 
access port (A). Cord- 
set can be quickly 
released from mic via 
access port (B). 


For more information about MODULINK 
SYSTEM 1, call toll-free 1-800-257-4873 
(in Illinois, call 1-800-624-8522). Or fill 
out and mail coupon below. 


SHURE BROTHERS INC. dT 
| Communications Products, Dept. 1511 | 
| 222 Hartrey Avenue, Evanston, IL 60202-3696 | 
| YES, please tell me more about ModuLink | 
| System 1. 

| Name 
| Title 
| Company. 
| Address = 


| 
| 
I 
| 
| City. — | 
l 
l 
» | 


= Sate 


| Phone one 
AREA CUDE 


SHURE’ 
| BAAR ERE 
Td 2 La 


MA10BM 
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New products 


Mobile radio is available 
with encryption option 

The Spectra mobile radio from 
Motorola operates in VHF and UHF 
broadband. Securenet digital voice en- 
cryption is available with the mobile, 
and the radio can be ordered as a dash- 
or remote-mount unit. A unit identifica- 
tion and emergency signaling feature, 


the MDC-1200, is standard. The mobile 
offers SOW VHF and 40W UHF output. 
It meets military specs for vibration, 
shock, rain, dust and salt fog. The Spec- 
tra comes in A5 and A7 packages. 

In its AS package, the unit has an 
alphanumeric display and 128 synthe- 
sized channels, It also has DTMF inter- 
connect encode capability. In its A7 
package, it comes with a call alert 


decode feature for paging an individual 
mobile unit. The package also has 
DTMF interconnect and operator- 
selectable fast-lock channel scan 
monitor. 
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Test set is available 
for lead acid batteries 


The Astratec mode] 42 automatic 12V 
lead acid battery test set from Adcour 
provides complete cycle in 40 seconds. 
Battery conditions are displayed by 
LEDs. The set is portable and accom- 
modates batteries from 40Ah to 140Ah. 
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Datalink controllers add 
packet radio to systems 


Modem  datalink controllers 
(MDLCs) from Dataradio add packet 
radio to existing systems. The control- 
lers are available for 1,200bps, 
2,400bps, 4,800bps and 9,800bps, de- 
pending on existing base equipment or 
mobile equipment in service. The 
MDLCs operate from 12Vde or 16Vac; 
a 110V external power pack is optional. 
A 6-bit parallel digital I/O port is stan- 
dard on all units. 
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Introducing the NAMPRO-300 MultiProgrammer. Cellular Telephone 

Installers have never had it this EASY. With features including: 

* 40-character alpha/numeric Liquid Crystal Display guides user thru menu of 
cellular telephone models & options. 

* Step-by-step instructions display easy to read messages making the 
NAMPRO-300 the most easy to use pragrammer on the marke! today. 

* Stores & recalls up to 32 Master NAMs. 

* FREE Printer Port for permanent printout. 

* Programs all 32 x 8 PROMs (NAMs}. ¢ Plus, Full 1 Year Warranty 


FOR THE #1 CHOICE CALL: 


1-800-523-1565 


In FL: (407) 994-3520 


NAMPRO 300D 
$975.00 (U.S.) 


BYTEK CORPORATION @ Instrument Systems Div, e Boca Commerce Center 
508 NW 77th Street @ Boca Raton, FL 33487 @ FAX: (407) 994-3615 
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PREMIUM BATTERIES 


At last! A battery manufacturer capable of 
supplying PREMIUM replacement batteries 
for hand held radios. 


With more than 10 years experience in sup- 
plying customized battery packs to the elec- 
tronic Industry and pager batteries to the 
RCC Industry, TDI brings you the quality 
you've come to expect from the Original 
Equipment Manufacturer. 


TDI Communication Batteries are competi- 
tively priced and available, from stock, for 
your immediate delivery. 


éeli 2320 WISCONSIN AVE., DOWNERS GROVE, IL 60515 
i (800) 323-7307 or (312) 971-3460 (in lilinois) 
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SMR Trunking Mobiles. - 


eutec’s 800 MHz 

trunking mobile is 

designed to push profits 
to the bottom line of any trunk- 
ing or conventional system. 
“Thru-the-mic” programming, 
and a “no-tune” design, reduce 
the labor that is costly with 
many of its competitors. 


Built For Long Life 
Reliability 


The SM-1020T contains the 
latest in surface mount techno- 
logy and hybrid module 

aging problems are virtually 
eliminated due to minimized 
tuning components. Adding to 
this the radio's die-cast housing 
assures long-life reliability. 


Flexible Cloning Options 
Cloning may be accomplished 
with either a cloning cable be- 
tween two radios, or with an 
optional handheld memory 
unit for cloning or re- 
programming. ‘This transport 
unit can read or write data 
without radio removal from 
the vehicle. This feature alone 
saves valuable time and can 
help control system piracy. 
Neutec also offers non-cloning 
versions to meet individual 
customer needs. 


LTR” Trunking 
Compatibility 

The SM-1020T is able to 
operate under full LTR™, or 

on trunking systems with up to 
ten systems and ten group ID’s. 
Conventional channels can also 
be programmed in any of the 
ten system positions; with 
optional CTCSS tone signaling. 
Programming Simplicity 
Programming of the radio is 
easily performed on any IBM PC™ 
or compatible computer with 
Neutec’s intelligent software and 
“thru-the-mic” programming 
cable. The inexpensive software 
package offers easy instructions 
and automatic creation of 
customer files. 


¥ @ DATA et 


wells ode 


READ DATA SEND DATA 
2 VOLUME FROM TO THE 
pa THE RADIO RADIO 
eusyY CALL 
OFF - = 


WIWEUTEC age 
MTU-80 


MEMORY TRANSPORT UNIT 


@) 


NEUTEC COMMUNICATIONS . 


voL SET 
system anour — i 


JMINEUTEC 


A division of Celltronics 


10040 Mesa Rim Road, San Diego, CA 92121 


(619) 587-0656 (800) 446-5778 In CA (800) 424-3399 TLX: 4993539 FAX: 619-587-0049 


LTR ts @ trademark of LF. Johnson Company, Inc 
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New products 


Power supplies feature automatic current limiting 


Rack-mount power supplies from 
Newmar operate from 115Vac to 
230Vac, 5OHz to 60Hz. They produce 
Vdc, 24Vde and 48Vdc in outputs 
ranging from 18A to 70A. Protection 
features include automatic current lim- 
iting, thermal shutdown and overvoltage 
protection. 


building block system: Stati-Cat 
(SC-1}, Crow’s Nest (CN-1) 
and Stati-Kitty (SC-3). No 


Through the use of sharp, stainless steel points, the Statl-Cat System 
provides a continuous low-resistance discharge path for the static electric 
charge found on all tall structures. Designed for long life, dissipation 
points are 1/8” type 304 stainless rod machine ground to 
needle sharpness. They won't bend from ice and severe weather. 


Write for a free brochure. 
lant 


Also available from Cortana: 
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4001 LaPlata Highway 
Farmington, NM 87401 
(505) 325-5336 


Mastercard/Visa 


Folded Unipole Antenna Kits 
Ground Radial Wire Detectors 


CRFM7 


42-50 MHz all solid 
state, 100 watt, Tone 
Remote, Quiet Channel, 


with 2nd receiver 


$99500 


Many other models available 
Cabinet styles may vary 


elie elleckromiles. lime... 


P.O. Box 11-Hiler Branch, Buffalo, NY 14223 
(716) 833-8400 Ask for Bill Ryan 


Excellent Condition 
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Remote programmer is made 
for LTR validator 


The CES model 6000 remote LTR 
validator-programmer programs E. F. 
Johnson LTR RIC validator from any 
DTMF phone or equipped transmitter. 
It is supplied with a cable assembly to 
interface with the RIC validator and al- 
lows remote operation. 
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Random access phone system 
is suited for BETRS 


The mulichannel, rural radio tele- 
phone (MRRT) system from Telemobile 
suits basic exchange telecommunica- 
tions radio service (BETRS) applica- 
tions. With the MRRT, a single sub- 
scriber can be put on a single UHF 
channel to initiate service. Service later 
can be expanded to as many as eight 
random-access channels for as many as 
96 subscribers. The system includes an- 
tennas, combiners, duplexers and the 
RF and trunking system. 
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Lightweight headset 
has adjustable boom 


The RHS-3 headset from Control- 
onics Corporation weighs 1'4 ounces 
and has an adjustable metal boom with 
a noise-canceling electret mic. 
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Steel mounts adapt 
to various MDTs 


The mobile data terminal base series 
heavy gauge steel mounts from Gam- 
ber-Johnson have swivel and tilt mount 
adjustments. A basic mounting unit ac- 
cepts different mounting plates to ac- 
commodate various mobile data termi- 
nal models. Various bases are available 
for installation in different types of 
vehicles. Optional racks provide space 
for additional equipment. Specialized 
designs can be made to fit individual 
requirements. 
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400MHz scope incorporates automatic measurements 


The Tektronix 2400B 400MHz series 
oscilloscope performs automatic, push- 
button waveform measurements. Wave- 
form variations, frequency and voltage 
can be measured automatically on re- 
petitive signals with the push of a but- 
ton. A range of options is available for 
the 2400B series scopes. 


With an expanding line, improved quality, next day shipping, 
competitive pricing and the friendliest service, 
We are working harder than ever for you! 


2945 Pan Am Boulevard 
Elk Grove, IL 60007 
(312) 595-3933 
FAX:312-595-3951 
(800) 323-9122 


AXRE 


State of the Art Antennas 
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THE 
WORLD'S 
LARGEST 
— 
TELEPHONE 
INTER- 
CONNECTS 
AND 
“a HOW TO i 
USE THEM! 


se We ge 


FREE 
Write or call today for “Your’Personal 
Telephone Interconnect Planning 
Guide” — an informative booklet 
brimming with useful information on 
how to connect your radios to the 
public switched telephone network, 
system characteristics, types of 
interconnects, installation of inter- 
connects, FCC licensing and more. 


Make The RIGHT connection 


Communications 
Electronics 
Specialties, Inc. 


9315S. Semoran Blvd./Suite 218 FAX: 
407-679-8110 


Winter Park, Florida 32792 
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New products 


10W, 125W, 250W 
attenuators, terminations 
are offered 


JFW Industries’ thick microstrip at- 
tenuators and terminators are available 
in OW, 125W and 250W models. Other 
configurations and specifications are 
available. 
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Modular buildings feature 
controlled environment 


Durable, modular buildings with con- 
trolled environments by Environment 
Buildings feature an air-tight structure. 
The equipment shelters have en- 
vironmental control options, and the ex- 
terior can be aluminum or galvanized 
steel. Various sizes are available. 
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Flexible cable has 
waterproof connectors 


The flexible HCF 12-50) Cu2Y 
Cellflex coaxial cable from Cablewave 
Systems has a stranded copper center 
conductor, foam-dialectic and a copper 
tube outer conductor. It features water- 
proof connectors and maximum fre- 
quency of 8,500MHz with an impedance 
level of 500. 
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Portable data terminal 
features 40-character LCD 


The KDT840 portable data terminal 
from Motorola has a four-line by 
40-character backlit LCD. The terminal 
is battery powered and has an integrated 
radio transceiver for cordless operation. 
The unit weighs 30 ounces. 
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RF-801 


407/777-1440 800/327-9308 
FAX: 407/777-1447 
TELEX: 362837 (Helper UD) 


RF MILLIVOLTER™ 


20kHz to 1.5GHz 
300 Microvolts to 100V 
Circuit Loading<2 pF 

$675 complete w/probe 


HELPER INSTRUMENTS COMPANY 
P.O. Box 3628 
Indialantic, Florida 32903 USA 
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Locomotive radio 
accommodates voice, data 


The Alpha 1700 VHF Clean Cab lo- 
comotive radio from Aerotron enables 
voice and data communications with an 
individual locomotive, the entire 
locomotive line and the entire railroad 
system at one time. The radio handles 
automatic indications such as hot box 
detectors, dragging detectors, engine in- 
terrogation and automatic train location. 
A hard copy of all transmissions is avail- 
able via an onboard printer interfaced 
through an RS-232 port. 
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2GHz testers offer 
manual, automatic modes 


Models CMT 53 and CMT 55 2GHz 
radiocommunications testers from 
Rohde & Schwarz measure from 
100kHz to 2GHz. The CMT 53 does not 
have an oscilloscope, and the CMT 55 
comes with an oscilloscope. Features in- 
clude manual and automatic mode, mo- 
bile and stationary use and universal 
measuring. 
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Telemetry unit uses 
packet radio technology 
The TM-1200 packet radio telemetry 
unit from Kantronics features inte- 
grated remote telemetry circuitry and 
RTU interfacing. 
Circle (145) on Fast Fact Card 


Display pager comes with mail drop function 


The PGR7000 information display 
pager from NEC America receives 
complete sentences, addresses and full 
messages. It features a mail drop func- 
tion that allows receipt of stock market 
reports, commodity prices, weather re- 
ports and other data. The pager has a 
32-character display and holds 40 mes- 


sages with as many as 2,200 total char- 
acters. The unit’s memory backup pro- 
tects as many as 39 messages in storage. 
An alert tone informs the subscriber of 
a transmitted message. The pager is 
available with several message alert 
options. 
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BATTERIES ‘R”’ US... 


introduces 
NEW REPLACEMENT BATTERIES FOR: 
MOTOROLA MODELS: HT600 SERIES 


MTX 800 SERIES 
AND 
MT 1000 SERIES 


Call for prices! 


SOURCE FOR ALL YOUR COMMUNICATION 
BATTERY REPLACEMENT NEEDS. 


FREE! Ask for our new 8-page Communications Price List! 


W & W ASSOCIATES 


29-11 Parsons Boulevard ¢ Flushing, N.Y. 11354 


WORLD WIDE DISTRIBUTORSHIPS AVAILABLE PLEASE INQUIRE. 


in U.S, & Canada Call Toll Free (800) 221-0732 © In N.Y.S. (718) 961-2103 © Telex 51060 16795 © FAX (718) 461-1978 
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New products 


Dec-to-de converters 
provide up to 420W power 


The series 1500 dc-to-dc converters from Wilmore Elec- 
tronics provide as much as 420W for rack-mount applica- 
tions. The single-output converters provide an isolated, 
regulated 12V, 24V or 48V at maximum currents ranging 
from 4A to 30A. Units may be used in parallel for redun- 
dancy or additional power. 
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Telephone handset comes 
with built-in tone generator 


The Keying Tone Handset from Zetron has a built-in tone 
generator that provides control of remote radio transmit- 
ters. The PTT tone is generated by a push bar on the 


ROADCAST 
NEWS 


ANNOUNCING — the 
innovative disguised 
VHF antenna that /ooks 
like a normal 13 inch 
cellular antenna. From 
STI-CO, the good news 
people. 


Cree 


STrcoO’ 


DISGUISED ANTENNAS 


36 LETCHWORTH STREET / BUFFALO, NEW YORK 14213 / (716) 881-3287 


CERTIFIED W 8.E 
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telephone handset. The unit contains an electret condenser 
mic, voice amplifier, clipper, antifalsing notch filter and PTT 
Sinewave generator. All circuitry is contained on a surface- 
mount board that goes inside the handset to replace the car- 
bon mic. 
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Cell site towers designed 
to be self-supporting, guyed 

Guyed and self-supporting cellular towers available from 
Sabre Communications include the series 3000 KD and 


PROTECT 
YOUR 
MICRO 
WAVE 
LINKS 


1.7 - 2.5 GHz 
Lightning/NEMP Protection 
Low VSWR/Loss 

Bulkhead Mountable 

Low Throughput Energy 


Vi 


g 


For information on this and our 400 
additional Lightning Protection 
products, contact: 


PolyPhaser 
Corporation 


P.O. Box 1237 + 1425 Industrial Way 
Gardnerville, NV 89410-1237 
(702) 782-2511 » (800) 325-7170 
Fax: (702) 782-4476 - Telex: 272718 


Circle (68) on Fast Fact Card 


— 5 a 6 ce so ces eee ee ee eee ee eee 


- 
) 
. 
. 
= 
s 
a 
& 


36000 KD guyed towers, which are made of made of high- 
strength steel used for medium load applications. The 4800 
KD and 68000 KD series are heavy-duty towers. The towers 
have bolted construction. The SS3T-L self-supporting tower 
has tubular legs and angle diagonals. 
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Monitoring system handles 
up to 32 remote stations 


JUIGIE NE tise seas rex 


The Badger 481 mini master station from the Badger divi- 
sion of Telecommunications Technology monitors status 
conditions at as many as 32 remote stations, each with 32 
alarm inputs and 16 control outputs. Monitor points can be 
designated as major or minor and assigned a distinct audi- 
ble tone. A password-protected remote control function is 
standard. 
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Dispatch console is designed 
for conventional radio system 


The C3 series conventional dispatch console from Gen- 
eral Electric comes in the traditional modular console form 
or in a desktop console. Features include radio control 
modules with alphanumeric display, dispatcher program- 
mable radio users’ database and interface with multiple com- 
munications equipment and formats. Same-day setup and 
operation is standard. 

Circle (188) on Fast Fact Card 


D r 
Introducing the MBT-210 


from PACE®, a major revolution 
in desoldering technology! 


Digital-Display, Closed Loop 
Tip Temperature Control 


Load sensitive, turbo heat 
boost responds on demand. 
High cycle thermal response 
capability, especially on 
multi- leaded components, 
requiring quick temperature 
recovery. 

Calibrated tip temperature 
set and read controls. 


Snap Rise, 
Instant Flow Vacuum 
+ Three times faster than 


comparable self-contained 
systems. 


Ital Desoldering 


When Temperature Control Is Critical 


Eliminates resweat, virtually 
polishing hole and lead clean. 
+ Operator training is mini- 
mized, operator productivity 
is maximized. 

Maintenance down-time is 
dramatically decreased. 


EOS/ESD Compliance 

« Fully meets all requirements 
of DOD-2000. 

« Features only static- 
dissipative desoldering 
handpiece on the market. 


Call PACE’ today at 
301-490-9860 or telex 198296 
for a free demonstration. 


® PACE, INC. 
9893 Brewers Court 
Laurel, Maryland 
20707 
INCORPORATED USA 


Systems for Development. Preduction and Repair of 
Electronic Assemblies 
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New products 


Mobile mounts remotely, 
offers 100W RF output 


The MaraTrac mobile from Motorola offers 1OOW RF 
output in UHF and VHF. The radio can be mounted remote- 
ly, and broadband operation is available in eight-, 16- or 
99-channel operation. The basic model has a rotary-type 
control head; the hand-held unit combines the control] head 
and mic with a two-digit LED display. The unit’s channel 
scan feature lets users define their own scan lists with 
modification when needed. 
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Transmitter controller prevents falsing 


Model 66 transmitter control panel from Zetron can be 
connected to any brand of radiopaging transmitter. The unit’s 


Selectone 


Shared Repeater Panel 
$215 ° 


@ Designed for smaller systems 
(up to 8 users) 


® Digital CTCSS programming 

® Busy channel lockout 

@ Tone translation 

® Complete with one tone 
channel installed 

© Optional remote on/off control 


* Special pricing expires 9/30/88. 


TESSco" 


Your Total Source* 
DIRECT ORDER HOTLINE 


800-638-7666 


Touch 2 GD10 
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continuous-tone control method prevents falsing. Time-out 
timers protect transmitters from extended key-up. The unit 
mounts in a standard 19-inch rack and operates on 12Vdc 
to 14Vdc or optional 110Vac wall transformer. 
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Computer programs generate 
RF site studies 


Base station antenna customers of Antenna Specialists 
can obtain site management computer programs. The two 
programs can generate accurate site studies when ap- 
propriate data are entered. One program produces precise 
pattern predictions for determination of the optimum in- 
stallation parameters for side tower mounted omnidirectional 
antennas. The other program provides a full site intermod 


OUR COMPLEMENTS TO YOUR RADIO 


OUR complete line 
of accessories 
enables use of por- 
table or mobile 
radios in virtually 
any situation. We 
have extensive ex- 
perience in solving 
communication 
problems — from 
the routine to the 
extremely difficult 

. . and it’s all 
available to you. 
Simply contact us. 


SOUND IDEAS FROM 


SeCCOM 


CORPORATION 


1400 Stierlin Road 
Mountaln View, CA 94043 


415/965-8020 
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study when all Tx frequencies in a given area are provided 
and the Rx frequencies are known. 
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Generator-counter 
covers 30Hz to 30kHz 


Model GC-1 generator-counter from Automated In- 
dustrial Electronics Corporation covers 30Hz to 30kHz. 
In internal mode operation, the output frequency is displayed 
by five LEDs. In external mode operation, the unit becomes 
a high-speed counter. 
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You Liked the PK-80? You'll Love the PK-90! 


@ Data rates from 1200 baud, dependent on channel 
bandwidth 

@ Easy datalink trouble shooting with remote control of 
PK-90 by radio 

@ Password access ensures system security 

@ SMR operation with trunked radio interface 

@ Built-in data encryption for security-sensitive applications 

@ Easy operation using user-programmable macro keys 

@ Host computer control language 

@ 12 VDC power allows portable or mobile operation 

@ Easy connection to your computer and radio 

@ 2400 baud and — 40 degree C options 


The PK-90 replaces the PK-80 Packet Radio Controller and brings 
you the above features NEW/ TO PACKET. Applications range 
from remoting a computer terminal through a radio link to 
control of distant equipment using the PK-90 with inexpensive 
SCADA controllers. You can coexist on a simplex channel with 
other voice or data users. Data 1s error-free, and the untrained 
user can learn station operation quickly. A station can cost less 
than $1000. JUST CALL AND ASK!! 


Ask about the PK-232 and PM-1 for SSB data transmission. 


Your imagination is the only limit. Call John Gates, or circle 
the reader service number, DEALER INQUIRIES INVITED. 


Advanced Electronic Applications Inc. 
PO. Box C-2160, Lynnwood, WA 98036 

(206) 775-7373 Telex: 6972496 AEA 

INTL UW Fax: (206) 775-2340 
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LEATHER 
8 Fae TS CAS ES 


FINE QUALITY ane + INS 
PORTABLE RADIOS © 


FOR PORTABLE 


RADIOS 
AND 
PAGERS 
Cases for most 
popular models 
. always in 
stock! 

Logo 

imprint 

FREE 

with 


orders of 
25 plus! 


Protect your portable radio, pager or instrument with a BEE 
genuine leather hand-crafted case for long service and maxi- 
mum protection. For added security against loss, customize 
with your company trademark. Cases for most popular models 
always in stock, most orders shipped same day. 


ELECTRONICS INC. 
2655 Gardner Road, Broadview, Illinois 60153 
< (312) 345-0337 « TOLL FREE 1-800-336-3115 
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Add the Finishing Touch... 


You Already Own 75% of a Packet Radio Station! 


Add a PK-90 Packet Radio Controller and Send 
Any Text or Data, Error-Free, to a Remote 
Screen, Disk, or Printer. 
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GENERAL 


COMMUNICATIONS, INC. 


(Authorized Dealer) 


GENERAL @@ ELECTRIC 


MOBILE RADIO 


BUY DIRECT FROM THE LARGEST AUTHORIZED 
GENERAL ELECTRIC DEALER IN THE U.S.A.! 


MOST PRICES BELOW FACTORY NET — SAME DAY 
SHIPMENT ON ALL IN STOCK RADIOS 


MPI — PLS — MPD — MLS — MVS — MCS 
PSX 200 — PHOENIX — RANGR — DELTA 
MASTR Il — TPX — TMX — CF 1000 


1-800-356-3200 
e= 5157 Anton Dr. 


Madison, WI 53719 
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TALK IS CHEAP! 


Synthesized Micro Portable Transceivers for 
versatile, dependable local communications! Tempo™ FM 
business band portables save time and money in providing 
local communications. Eliminate errors, speed deliveries 
and improve productivity with instant person-to-person 
communications. 


Tempo™ Mobile Radios for economical, reliable 
mobile transceivers are available for immediate ship- 
ment, Several’ models are available to offer a. variety of 
features. 


4 Type.accepted for allbusiness and public. safety uses, 


HENRY RADIO 


Over a half-century of reliability in communications. 


2050 S. Bundy Drive, Los Angeles, CA 90025; TOLL FREE: 1-800-421-6631; 
in California call (213) 820-1234; FAX: 1-213-826-7790 


Circle (76) on Fast Fact Card 
16 Mobile Radio Technology October 1988 


New products 


Two-tone generator 
has wide frequency range 


Model 2TSG-LD two-tone generator 
from Automated Industrial Elec- 
tronics Corporation consists of two in- 
dependent generators that can be set 
separately for frequency and output 
level. The unit features low distortion, 
wide frequency range, low intermod 
distortion and output of +10dBm. 
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Crystal-controlled radio 
covers 6 channels 


The Communicator hand-held from 
T-Berry Electronics features 5W and 
six channels. The crystal-controlled unit 
is available for VHF or UHF and comes 
with a 9.6V, 500mAh nickel-cadmium 
battery pack, wall-mount battery charg- 
ers and flexible antenna. The two-way 
radio has a high-low power switch and 
weighs 20 ounces. 
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SMD repair system uses two work centers 


Power meters are available 
for analog, digital tests 

Two power meters, a digital RF 
power meter and a compact, RF analog 
power meter, are available from Mar- 
coni Instruments. The power meters 
cover a dynamic range of 0.lmW to 
100mW at frequencies from dc to milli- 
metric waves. The digital unit, model 
6960, provides GPIB operation and high 
accuracy because sensor power lineari- 
ty and frequency response errors can be 
corrected. Model 6950, the analog unit, 
has a rotary switch that enables 10 
ranges to be selected in 5dB steps. Sen- 
sors have 502 or 750 capability. 
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Solar energy powers 
18GHz microwave repeater 


The RF-18000 18GHz microwave RF 
repeater from Peninsula Engineering 
Group is solar-powered and operates in 
the 17.7GHz to 19.7GHz band. It features 
remote alarm reporting and has 60dB 
gain and +20dBm maximum power 
output. 

Circle (454) on Fast Fact Card 


ID and status console 
shows 6 calls at a time 

The MBD-S Star system display con- 
sole from Coded Communications au- 
tomatically identifies every caller and 
displays status updates. Multiple win- 
dow displays show the most recent six 
calls received. An audio tone alerts the 
dispatcher of an incoming coded mes- 
sage. Optional computer interface and 
CRT video display are available. 
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The Pace Craft-25 surface-mount re- 
pair system performs fine-pitch instal- 
lation and removal of surface-mount de- 
vices with spacing as low as 10-pitch. 
The system uses two work centers; one 
with a closed-circuit camera and moni- 
tor that features a vacuum-pick. The 
second center features an air and gas 
reflow heater. An x-y-theta table allows 
precise component setup and movement 
between the reflow center and compo- 
nent prep and replacement station. 
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Expanded mic line comes 
with prewired connectors 

The expanded CES 600L and 700 
series of radio compatible mics now in- 
clude E. F. Johnson, Kenwood and 
Maxon radios. The 600L manual dial- 
ing DIMF encoder mic and the 700 
memory dialer with ANI are available 
with prewired connectors for expanded 
radios. 
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UHF portable operates 
over 20MHz bandwidth 


The 16-channel UHF hand-held from 
Telemobile operates over a 20MHz 
bandwidth with power output switchable 
from IW to 5W transmit. A mobile 
charger accessory that boosts the power 
to 1SW is available. 
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Over 
Hill, 
Over 
Dale 


With Signals 
you'll never 
fail! 


The glass-mounted 800/ 
900MHz antenna’s time 
has come and gone. 
Why? Rural cellular and 
SMR service! 


Yesterday’s metropolitan 
cellular and SMR users 
were not too concerned 
about antenna efficiency. 
But once they started 
roaming around the coun- 
tryside the ball game 
sure changed! 


Today, they need antennas 
that will reach out to 
distant machines and 
provide the expected 
results. 


Service providers agree 
that permanent-mount 
antennas give better 
performance. Antennas 
like the Signals SNB808. 
This black teflon-coated 
model covers the entire 
806-960MHz range with 
the high efficiency that 
today’s users need! 


Antenna type is the most 
important choice that your 
customers will make. Do 
them a favor and recom- 
mend a Signals antenna! 


1-800-258-3860 


Signals 


48 Perimeter Road, 
Manchester, NH 03108 USA 


603-627-7877 Telex 4949472 
Fax 603-627-1764 
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New products 


Telephone remote offers call limit timers 
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We did it! The Model NC-105 
Digital Coded Squelch Encoder/ 
Decoder. Designed specifically 
for squeich control applications 
and compatible with both 
Motorola’s DPL and General 
Electric’s DCG systems. 

The NC-105 features SMT, 
micro processor circuitry, over 
150 field programmable codes, 
and NorComm’s assurance of 
technical assistance on most 


The CES 5000C telephone remote al- 
lows base station control from DTMF 
telephones. The unit has programmable 
activity and call limit timers. Calls can 
be initiated from the mobile with three 
PTT bursts that enable the SOO0C to dial 
a preprogrammed number. 


applications. 

imagine all that power packed 
into a mini 1.25"W x 1.60”L x 
.25"H package. Complete with 
the superb quality NorComm is 
renowned for. 

Through a bit of wizardry on 
our part, we're introducing It ata 
price that can't be beat. As low 
as $76.45 (dealer net). Some may 
call it magic. We call it the 
NorComm Mode! NC-105. 


TONE SIGNALLING PRODUCTS 


((Pxoncowm j 


TOLL FREE SALES 800-874-8663 / In California Cail (916) 477-8400 / FAX (916) 477-8403 
12438 Loma Rica Drive “A” / Grass Valley, CA 95945 
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TONE FINDER 


MODEL TF-1 


READS CTCSS TONES OFF THE AIR INSTANTLY 
ON ANY RF CHANNEL FROM 30MHz to 512 MHz. 


$385 “ 00 FOB - BATESBUAG, SC 


WE ACCEPT VISA, MASTERCARD & AMERICAN EXPRESS 


AIE CORPORATION 


P.O, BOX 70, BATESBURG, SOUTH CAROLINA 29006 (803) 532-9256 
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Batteries in headsets 
have extended life 


The Balanced Power feature in series 
3 and 3W headsets from Earmark as- 
sures the balanced discharge of the two 
batteries in the system and provides an 
extended period of battery life. With the 
feature, the expected time between bat- 
tery changes is approximately doubled, 
and both batteries will require chang- 
ing at the same time. 
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Solder tool de-solders 
surface-mount devices 


The Leister Labor ‘S’ hot-air solder 
tool from Brian R. White Company 
produces contact-free soldering of elec- 
tronic components. It de-solders SMD 
and DIP components in two to four sec- 
onds. It can shrink tubing, solder sleeves 
and test component welds. More than 
60 nozzle types are in stock. 
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Receiver spans all bands 
used for public service 


ACE Communications’ 100-channel 
scanning receiver covers all bands in 
public service including 27MHz to 
54MHz, 108MHz to 174MHz, 406MHz 
to 512MHz and 830MHz to 950MHz. 
Model AR900 weighs 12 ounces and 
comes with a belt clip and a 450mAh 
rechargeable battery. The unit has 25 
front-panel keys that enable program- 
ming of five banks of 20 channels. 
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Test clips are used 
for small components 


Minipincer test clips from Pomona 
Electronics provide test point contact 
for standard DIP ICs, among other min- 
iature components. The clip attaches to 
a selected test point by a pincer-type 
contact. Pincer contacts are gold-plated 
phosphor bronze. Seven models of test 
clips are offered. 
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Software calculates paths for multiple address systems 


The Multipoint SCADA software 
package from Technical Communica- 
tions Software features advanced edit- 
ing techniques, file retrieval and stor- 
age, an escape menu and error detec- 
tion. The programs provide path calcu- 
lations between a master station and re- 


mote stations and include fade margin 

based upon equipment specifications, 

transmission line lengths and antenna 

characteristics. Calculations use the di- 

pole antenna as a reference. A user’s 

manual comes with the programs. 
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Save money without sacrificing quality. . . 


- “Symbol of Perfection” 
Completely repairable, — 


all new nickel-cadmium 
battery packs 


Batteries shown are 
available direct from POWER. 
All components 

wre now — factory approved. 


RE-PAK, the cells in your Nickel- 
Cadmium battery pack can be replaced when they wear 
out. . . Saving up to 50% of the price of acomplete 
replacement unit 


OR, if the outer case is damaged, replace JUST the case 
instead of throwing away the whole unit. And worn or 
damaged components can be replaced in minutes. All 
this adds up to considerably longer life and significant 
savings. 


You'll save money without sacrificing quality. All POWER 
parts and components are brand NEW — factory tested 
and approved. POWER RE-PAKS can match the 
performance of ANY battery pack. 


Battery inserts are available for select models such as 
ICOM, POWER Rechargeable Battery Packs and others. 
Send us your dead RCA, REPCO, E.F. Johnson, Physio- 
Control monitor/defibrillator batteries, or other brands, 
for conversion to a fully repairable design. All GE and 
MOTOROLA batteries (excluding models shown in the 


For more cost-cutting infarmalron and up-to 
date quotation. contact our factory sates 
oflice ar mail your orders directly to 

NCE, Dept. 227, 2200 W. 66th Streat, Aichtlield, 

MN 55423. 1-612-890-1360 Calis forwarded for your convenience. FOR 
EMERGENCY ORDER PLACEMENT call 1-800-328-3773. 

‘Power Group ie the World Leader in Repairable Repiscement Batteries. 
Battery Analyzers and custom designs for Communication and Medical Ap- 
plications. Where othera give up, we begin,..Cali Now, put us to work for you. 


On; LA, / 
Since wl 
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New products 


Nationwide pager features alphanumeric messaging 


The PGR9000 nationwide pager from 
NEC America combines alphanumeric 
messaging with scanning technology. 
Messages are displayed on a two-line, 
5x7 dot matrix display with 16 charac- 
ters per line. The unit’s 2,200 character 
memory can hold as many as 40 mes- 
sages. A small, rechargeable battery 


provides memory backup when the 
pager is off. With the pager, carriers can 
suspend service to a user by transmit- 
ting a special code that the subscriber 
cannot override. A release code can be 
transmitted to resume service. 
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Computer modem transmits data via two-way radio 


The TEM-Link modem allows com- 
puters to receive and transmit data over 
RE. Made by Tauber Electronics, the 
modem works with any radio operating 
on UHF public access frequencies. The 
modem plugs into existing computer 
chassis or a separate enclosure can be 
provided. The company will determine 
auser’s radio type, baud rate, data con- 
nections, operation mode, power source 
and packaging requirement. Phone 
hookups and other peripherals are not 
needed with the modem. 
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Message switch is suited 
for public safety use 


KOT 
RF/Data 
Terminals 


State Crine 


information 
Center 


Additional 
Fixed VOT 
Terminals 
{Optional} 


Criminal 
Justice 
Data Files 


The GMS-100 message switch from 
Motorola monitors and displays the 
status of units in the field, as well as 
providing unit-to-unit messaging and 
logs all selected message types. It pro- 
vides limited dispatch backup when the 
host computer fails. The message switch 
supports 100 to 150 mobile and portable 
radio data terminals, as many as five 
VDTs and as many as two host 
computers. 

Circle (268) on Fast Fact Card 


MOBIL 


ME-400 
$99 


E ENCODERS AND DECODERS 


Re 
ea SPK-HORN 


CALL 


MD-79 VT 


MD-70 
$99 


ara. 
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ME-800 
$199 


© Full-size keypad in subminiature case 
* Backlit tactile-feel keypad 

© Continuous or precision-tone release 
© Safety timer releases hung PTT 

© Audible sidetone during dialing 

© Automatic microphone muting 

* Automatic PTT with TX delay 

© Transmit ready light 


¢ Smallest, lowest profile DIMF decoder 
* Decodes one to six digit code 

¢ Programmable via wire jumper 

* Wrong-digit lockout reset 

e LED and audible alerts 

* Group and All-Call capability 

* Speaker relay 

* Horn relay driver 


® Includes ME-400 features 
© DTMF, 1500 Hz. and 2805 Hz. formats 
* Keypad and DIP switch programmable 
® Eleven-21 digit memories plus redial 

© Two-keypad programmable ANI's 

* Programmable pauses 

® Programmable dialing speeds 

© Programmable ANI speeds 


2403 Commerce Lane 
Albany, Georgia 31708 
Telephone: 912-883-4703 
Toll Free: 800-652-9296 


DATA 
SIGNAL 


INCORPORATED 
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Step attenuator 
spans dc to 1GHz 


Model M1600 step attenuator from 
Automated Industrial Electronics 
Corporation is compact and portable. 
Frequency range is from de to 1GHz. 
The unit weighs 1% pounds. 
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Detector finds ‘bugs’ 

The Transtec unit from Torfind En- 
terprises detects concealed RF trans- 
mitter “bugs.” It allows a concealed and 
sweep mode and has a monitoring fea- 
ture to hear transmissions while sweep- 
ing for bugs. The unit operates in the 
20MHz-to-1.0GHz band. 
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Waterproof case fits 
VHF portables 


The Watersound VHF transparent 
case from EWA-Marine protects VHF 
hand-helds from saltwater spray without 
disrupting radio operation through the 
housing. The standard size fits marine 
VHF radios, and a larger size fits Jand- 
based VHF units. 
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PHOTOCOM 


M POWER 


wre 
\, \ Light Years Ahead FOR 
’ \ YOUR REMOTE NEEDS. 
Photovoitaic engineering 
and design to service all 
4" -your remote electrical 
energy needs. Competitive 


terminates 
Belden 9913 and 9914 
better than silver plated RFI 
cable connectors. Choose N, BNC 


and UHF Male or Female. So find out 
more. Call your RFI distributor or 1-800-233-1728; 
in California 619-587-0656. 


\ 


i 


te 


LH 


te 


be 
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A chvision of Celltronics 
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New products 


Repeater base station offers backup power 


Clrcte (463) on Fast Fact Card 


Innovation protects 
guylines from damage 

The Guyline Guardian from Hughey 
& Phillips shields preforms on guyed 
towers from ice damage and vandalism. 
The device bolts around the guyline pre- 
form and splits ice that slides down guy- 
lines. The protection devise’s self-lock- 
ing bolts are difficult to undo, and, 
therefore, discourage vandalism. Units 
are available in guy sizes ranging from 
5/16" to 1”. 
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Earmark’s repeater base station is 
rack-mountable and contains a built-in 
rechargeable battery for emergency use 
or portable operations. It can support 
eight remote stations. Each remote sta- 
tion is equipped with the Range Alert 
feature that indicates when a remote sta- 
tion is out of range or off the air. 


SMR billing software 
supports flexible tax rates 


The EzBill billing system for Motor- 
ola SMR operators from Triad Opera- 
tions can bill as many as six systems on 
one invoice. The software package en- 
ables automatic billing for interconnect 
charges and flexible tax rates, It sup- 
ports monthly, quarterly, semiannual, 
annual and one-time billing entries. The 
software also supports Hark seven-digit 
dialing codes. Telephone support is 
available. 
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Software for radios 
speeds access time 


Turbo software is incorporated in 
Repco’s trunked RHT-800 portable and 
RMT-800 mobile. The faster software 
steps up access time and performance. 
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LOCK UP YOUR CONVERSATIONS 


XLP-FS2 
DUAL SPEED RECORDER 
WITH TIME TRACK 


Tec 14 
TALKING CLOCK; 
CALENDAR 


- 2 


* Automatic voice 
activation 

* Fail safe alarms prevent 
operator error 

* One button instant 
review of messages 


OMNICRON 


P. G. BOX 623 


(203) 928-0377 
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Gather and store messages the sensible way. Omnicron re- 
corders provide automatic documentation of your important 
conversations—telephane, two-way radio, etc from $330, 


¢ Upto 16 hours of talk time 
ona standard audio 
cassette, with time and 
date on a separate track 


© Full line of accessories 
® Easy installation 
1 MECHANICS STREET 


PUTNAM, CONNECTICUT 06260-0623 


DON’T GET BENT OUT 
OF SHAPE OVER 
QUARTZ CRYSTALS 


800-327-1282 


ELECTRONICS, INC. : 


50 Years of QUALITY 


P.O. Box 5727, Fort Lauderdal, FL 33310 
TEL: 305-563-1333 @ FAX: 305-563-1378 
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Cell site towers designed 
to be self-supporting, guyed 

Guyed and self-supporting cellular 
towers available from Sabre Com- 
munications include the series 3000 
KD and 36000 KD guyed towers, which 
are made of made of high-strength steel 
used for medium load applications. The 
4800 KD and 68000 KD series are 
heavy-duty towers. The towers have 
bolted construction. The SS3T-L self- 
supporting tower has tubular legs and 
angle diagonals. 
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Datalink controller 
suits military specs 

Dataradio’s military modem-datalink 
controller features messaging priority 
over the radio network with up to 16 
precedence levels. Four levels of mes- 
sage priority are incorporated in stan- 
dard models, including routine, imme- 
diate, priority and flash. 
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Single-, dual-polarized 
antennas are offered 


Dual-polarized 18GHz and 23GHz 
microwave parabolic antennas are 
available from Mark Antennas Divi- 
sion of Radiation Systems. Standard 
and high-performance 2-, 4- and 6-foot 
antennas are offered in both frequency 
ranges and in single-polarized models. 
The antennas feature spun aluminum 
reflectors and can be painted to blend 
into surroundings. 
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THE REACH PAGER... 


YOU CAN NOT BUY A 
BETTER PAGER 
AT ANY PRICE 


the industry’s 


BEST 


* LIGHT IN WEIGHT, BUT 
HEAVY IN PERFORMANCE 


* LOUD, CLEAR VOICE MESSAGE 
* “HANDS FREE” OPERATION 


No battery charging 
(24-hour-a-day service 
for several months, on 

one throwaway battery) 


MADEIN U.S.A. 


REACH 


ELECTRONICS 
INCORPORATED 
P.O. Box 308, Lexington, NE 68850-0308 
TWX 910-960-4741 (308) 324-6661 
FAX 308-324-4985 (800) 445-0007 
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GONTROLONICS 


COMMUNICATION ACCESSORIES 


“PRODUCTS THAT FIT 


THE APPLICATION” 


HEADSETS/EARMIC/THROAT MIC 


VOX OR PTT 


For More Information, Call or Write 


CONTROLONICS CORPORATION 


6A Lyberty Way 
Westford, MA 01886 


(508) 692-5434 
1-800-233-8639 


ENGINEERING 
EXCELLENCE 


A DYNATECH COMPANY 
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iterature 


Communications laws compiled in booklet 


“Compilation of the Communications 
Act of 1934 and Related Provisions of 
Law” has been released by the Govern- 
ment Printing Office. Published by the 
House Energy and Commerce Commit- 
tee, it contains major communications 


vacy Act of 1986, among others. The 
publication, stock no. 052-070-06473-1, 
sells for $11. It can be ordered from the 
Superintendent of Documents, Atten- 
tion: Government Printing Office, 
Washington, DC 20402. Credit card 


orders may be telephoned via 
202-783-3238. 
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bills enacted into law in recent years, in- 
cluding the Cable Communications Pol- 
icy Act of 1984 and the Electronic Pri- 


SL-105 SINADDER™ NOW—WITH 
AUDIO DISTORTION SCALE 


True RMS SINAD & 8 range RMS Voltmeter 
HELPER INSTRUMENTS COMPANY 


407/777-1440 

800/327-9308 

FAX: 407/777-1447 

TELEX 362837 (HELPER UD) 

PO. BOX 3628 

INDIALANTIC, FLORIDA 32903 USA 


SL-105 $367 
CML-1 with C-message 
filter for Cellular $479 
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RACK MOUNTED 
REPEATER AMPLIFIERS 
VHF-UHF-800 MHz 


nti d paging: 
applications 
* 25, 50, 100 or 200 watt output 


* Available with drives from 200 mW to 
50 watts 


* Primary power 13.8V dc or optionally 
90-130V ac, 60 Hz 


« Aligned and tested on your frequencies 
for maximum output and efficiency 


Call 1-800-USA-MADE 


(312/885-3296) 


ee 


ae 


mobile 
amplifiers 
available 


PRODUCTS CORPORATION 
1161 E. Tower Rd., Schaumburg. IL 60173 
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+ DTMF/steel keys! 


sealed gold contacts! 


; * COLOR: All keyboards come in BLACK. .. 
OPTIONAL; Specify DARK BROWN « Contacts 

io bw are: WATER PROOF/DUST PROOF ¢ Completely 

} G f£ self contained - NO AFI © Simple 3-wire connection © 


Output level adj. « Wide operating range 4 10 16 VDC e 
Wide temperature range -22° to + 160°F = Supplied with 
instructions, schematic, template & hardware. 


P-7V 12 KEY VERT, $53° 
P-7H 12 KEY HORIZ. $53* 
P-8V 16 KEY VERT. $57* 


CALL OR WRITE 
FOR FREE CATALOG 
“Requeai quantity pricing 


P.O. Box 2020 
Pollock Pines, California 95726 
916-644-5444 
FAX-916-644-PIPO 


Mail 


aos 


' PipoGommunications® 


Emphasis is on Quality.& Reliability 
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Publication includes 
FCC rules and regulations 

Equipment Rules Service includes a 
looseleaf reference volume with the full 
text of several “Parts” of FCC rules and 
regulations: 

© Part 2—Frequency Allocations and 
Radio Treaty Matters. 

¢ Part 5—Experimental Radio Serv- 
ices (other than Broadcast), 

¢ Part 15—Radio Frequency Devices. 

¢ Part 18—Industrial, Scientific and 
Medical Equipment. 

© Part 68—Connection of Terminal 
Equipment to the Telephone Network. 

Published by Pike and Fischer, the 
reference volume also contains the text 
of current notices of proposed rulemak- 
ing affecting Parts 2, 5, 15, 18 and 68; 
an alphabetical index; and copies of 
FCC forms. 

The FCC materials are updated bi- 
monthly. Each update includes a news- 
letter that discusses commission rule- 
makings and summarizes government 
actions affecting the manufacturing of 
commercial radio frequency devices and 
telecommunications equipment. 
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RF products catalog lists 
dividers, combiners, amplifiers 

A short form catalog released by 
Janel Labs has products designed for 
HF, VHF, UHF, land mobile and telem- 
etry applications. Models include two- 
to 18-way power dividers and combin- 
ers; receiver amplifiers with high dy- 
namic range; wideband, low-power 
modular amplifiers; and a new series of 
high-power, high-gain linear amplifiers. 
The catalog has tabular product speci- 
fication listings, package considerations 
and ordering information. 
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Brochure describes 
mobile equipment line 

A 12-page color brochure describes 
the Midland line of land mobile two- 
way radio equipment. More than 200 
models are included among Syn-Tech 
and Syn-Tech II units, base station re- 
peaters and CMS 800MHz Channel 
Management System equipment for 
specialized mobile radio service. 
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Institute standard covers mobile digital equipment 


The National Institute of Justice has 
published minimum performance stan- 
dards for evaluating mobile digital 
equipment. NIJ Standard-0215.01, Mo- 
bile Digital Equipment, revises a pre- 
vious standard published in May 1983. 
It includes improvements in transmis- 
sion speed, information throughput and 


Bulletin lists test and 
measurement seminars 


Hewlett-Packard is conducting more 
than 30 test and measurement seminars 
intended to provide a better understand- 
ing of fundamental concepts and proper 
measurement techniques. A bulletin re- 
leased by the company lists the meet- 
ings, which are offered at several loca- 
tions, Topics include spectrum analyz- 
ers, network analyzers, signal genera- 
tors, communications test, microwave 
measurements, fiber optics test and 
general measurement. 
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FCC Part 90 rules 


The National Association of Busi- 
ness and Educational Radio has pub- 
lished the 1988 edition of its FCC Rules 
and Regulations: Part 90. The edition 
is current through March 1, 1988. It in- 
cludes a reference guide with names, ad- 
dresses and telephone numbers of every 
Part 90 frequency coordinating commit- 
tee, It also lists FCC private radio bu- 
reau offices in Washington, DC, and 
Gettysburg, PA, as well as field opera- 
tions bureau offices throughout the 
country. 
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Radio and pager batteries 
are listed in 32-page catalog 

The 1988 “Radio/Pager Battery 
Catalog” from Alexander Batteries 
lists replacement batteries for portable 
two-way radios and pagers, associated 
battery chargers and analyzers, radio 
antennas, cordless phone batteries, med- 
ical equipment batteries, backup system 
batteries and survey equipment batter- 
ies. It includes more than 50 new bat- 
teries with cross-references to more than 
500 pieces of equipment. 
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Video tape features 
communication systems 


A new video tape illustrates Earmark 
communication systems and specific job 
applications. The nine-minute VHS vid- 
eo describes headsets, belt packs, base 
Station systems and the company’s 
Loudmouth product. 
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error sensitivity measurements. Other 
characteristics measured include mes- 
sage duration, audio distortion loading, 
display readability and display memory 
retention. Temperature and humidity 
tests also are specified. 
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Affordable efficiency 


SIGTONE’S new Automatic Number Identification (ANI) offers youa 
low-cost opportunity to vastly improve the efficiency of your mobile 
radio fleet operations : 


® Immediate identification of caller @ Elimination of lengthy voice call establishment 
procedures ™ Automatic alarm sequencer - providing improved driver safety Ml Upto 
10 selectable status functions Hl Canbe hooked into your computer/printer for recording 
purposes M™ Plus many other features and benefits. 


Sigtone’s 5-Tone Sequential code plus a variable sixth status tone offers you up to 100,000 
address codes plus 10 status functions with superior decode reliability and NO FALSING, 
The transmission time for an ANI code is just 1/10th of a second. 

Installation is simple. Absolutely no system alignment or equipment adjustment necessary. 
Sigtone’s ANIis very flexible and can be adapted to suit many applications 

You will be surprised how affordable tt really is. so contact Sigtone today for further details. 


Sigtone, Inc. Sunsey/Vine Tower 


aN Suite 1126, 6290 Sunset Blvd 
Los Angeles CA 90028 - 8770 
CT Tel (213) 4634474 Fax (213) 4634319 


Toll-free {800} -LAS-TONE (outside California} 


Sigtone. Inc. specialises in high quality, high performance, tone signalling products for 
radio communication, 
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More than one-third order equipment at shows 


Although trade shows in land mobile 
seem to dominate the fall and spring 
seasons, the busy schedule benefits 
those who attend, according to results 
of the March ‘What Do You Think?” 
questionnaire. More than one-third of 
the respondents order equipment at 
trade shows. 

The opportunity to see equipment on 
display affects trade show attendance, 
according to 51% of the respondents. So 
does the cost to attend a show. Factors 
affecting the decision to attend include: 


FACTORS % 
Location 81.9 
Cost to attend 51.1 
Equipment on 

exhibition 51.1 
Dates of event 46.8 
Seminar schedule 26.6 
Visiting with 

Industry 

acquaintances 21.3 


The location of a trade show influ- 
ences attendance: 81.9% of the respond- 
ents specified location as the most im- 
portant factor influencing the decision 
whether to attend. 

Readers attend IMCE, APCO, Telo- 
cator Spring and Fall, ENTELEC, 
NABER, UTC, Expo/East, SIRSA and 
other shows. The most popular shows 
attended by readers are IMCE with 
52.1% of the respondents attending, Ex- 
po/East with 46.8% response, APCO 
with 40.4% and Telocator with 13.8%. 

If they could change anything they 
wanted to about trade shows, respond- 
ents would change the number of trade 
shows held each year. More shows are 
favored by 16% of the respondents, and 
fewer shows are desired by 21.2% of the 
respondents. 

Show exhibition hours also would be 
changed by some readers. Most re- 
spondents, 26.5%, favor longer show 
hours. A mere 4.3% want shorter hours. 
Respondents also would change seminar 


topics and scheduling. 

Readers would like to see trade shows 
that are closer to their areas. “I'd like 
to see some on the East Coast—nuts to 
Las Vegas,’ a respondent said. 

Other changes advocated for trade 
shows from reader comments include: 
“Free exhibits open to the public.” “Ex- 
hibits only on Saturday and Sunday; 
seminars on Monday.” “April is our 
busy month; change shows to January 
or November.” 

“Keep end-users out. Make shows for 
dealers only.”’ ‘‘There is a need for new 
seminar topics.” “Road shows.” “Need 
good technical information on products 
at the show.” 

For a look at upcoming trade shows 
in land mobile, see “Calendar” on page 
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Sanders Hurley Bloss Miles 


J.C. Sanders, product planning manager, high-tier port- 
ables, Motorola, Ft. Lauderdale, FL, joins Maxon Elec- 
tronics, Kansas City, MO, as new products manager. 


John J. Hurley, senior vice president of Antenna Spe- 
cialists, Cleveland, joins Glenayre Electronics, Vancouver, 
British Columbia, as president. 


Alice F. Bloss, general manager of Fideleo Communica- 
tions’ New Jersey office, joins Midland as area sales 
manager for Delaware. Maryland, New Jersey, Virginia, 
Washington, New York City and eastern Pennsylvania. 
Dwala Miles advances from marketing coordinator to 
marketing and sales supervisor. 


Russ Allen, corporate sales manager for RF products and 
international sales manager for the Asia-Pacific regions, 
Glenayre Electronics, Vancouver, British Columbia, moves 
up to director of international sales. 

Related changes at Kustom Electronics, Lenexa. KS, re- 
sulting from Glenayre’s acquistion of a 58% interest in the 
company: Cecil Van Tuyl resigns as chairman; Glenayre 
chairman L. Claude Simmonds assumes responsibility as 
chief executive officer; Kustom vice chairman Lyle Phillips 
remains, but relinquishes the chief executive designation. 
Directors Robert W. McFadden, F.L. Thompson and J. 
Wesley St. Clair resign. 


T.R. ‘‘Ted’’ Faust, director of product management for 
paging and IMTS terminals, BBL Industries, Atlanta, joins 
Commonwealth Communications Industries, Ashland, VA, 
as vice president of sales and marketing. 


Promotions at Communications Electronic Specialties, 
Winter Park, FL: Richard C, Legge Jr., to vice president 
of business development; David B. Johnson, to director 
of engineering; and Walter J. Corrigan, to manager of sales 
and marketing. 


J. Ted McDonald, vice president and general manager 
of Deterline, joins Repco, Orlando, FL, as manager of con- 
tracts. Brian Moisand, director of corporate development 
for a new venture division of North American Telephone, 
joins Repco as director of marketing. 


Todd Ellis, sales representative for Computerland, 
Rochester, NY, joins Repco as northeast regional account 
executive, with an office in Rochester. 


Jim Layne, director of CMS sales, TacTe! Systems, joins 
Repco, Orlando, FL, as national account executive for 
telemetry products. am 


THE GREAT COMMUNICATOR 


2951 DTMF MOBILE TRANSPONDER 


FEATURES 


* FIELD PROGRAMMABLE 

* SIMPLE OPERATION 

* TWO TO FOUR DIGITS SWITCH SELECTABLE 

« ADDRESS OR STATUS CODE SENT MANUALLY 
OR AS INTERROGATE TRANSPOND. 

* ACKNOWLEDGE TONE OR SENDS ANI WITH 
SWITCH SELECTED CODE. 

* ENCODE AND DECODE FUNCTIONS CAN 
PERFORM INDEPENDENTLY OF EACH OTHER. 

* SAVES AIR TIME 


Brairco 


9676 N. Looney Rd. 
PO. Box 1482 

Piqua, Ohio 45356 
PH, (513) 773-6255 


(Call Bramco For Other 
Signalling Requirements.) 
“Custom Products at 
Production Prices.” 
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Carry a multi-millio 
without spending 


With one phone call, you 
can get anything from our 
(your) multi-million dollar 
inventory within 24 hours. 
With one phone call, you 
get access to good sales and 
technical help. With one 
phone call, you expand 
your capabilities. That’s the 
advantage of being a 


Primus customer. 


Call today, without 
spending a dime, for our 
line card, quotes, or to get 
on our mailing list. 


Primus .. . the land-mobile 
distributor that’s an 
extension of your business. 


ASTAON 


CORPORATION 


BE TeELewave. Inc 


ELECTRONICS CORPORATION 
18424 South I-55, West Frontage Road, Joliet, IL 60435 
Out of state: 1-800-435-1636 Illinois: 1-800-892-1413 


| uniden 
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CAR BODY ANTENNA 
TUNER (CBAT™) 


MODEL: CBAT™-01 
Patents Pending 


NO VISIBLE ANTENNA — This car is using 
the CBAT™-01 Car Body Antenna Tuner. 


® No visible antenna showing. Your car body is the antenna 
Tunable to a 4 MHz window from 120-175 MHz 

VSWR 1/1, gain unity as in a dipole, 50 W 

Totally concealed within the car 

No unsightly holes to devalue your car 

No tip-off to the thief that valuable equipment is inside 
No deterioration with weather or car wash 

No need to remove the antenna for car wash 

Ideal for police surveillance and unmarked cars 

Another high technology product by MODUBLOX 


Call or Write TODAY 
for Details and Free Brochure 


MODUBLOX & CO., INC. 
2167 CALLE GUAYMAS 
LA JOLLA, CA 92037 
(CA) 800-433-4977 

(US) 800-525-2283 

(619) 456-0016 
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Need a Cellular NAM Programmer? 


Profit from the 
Curtis Advantage 


$995°° | eo 


Options addi. 


pale 
D GD) 
BC Neonat Nasieie nw Oo = = 
wes TU we > +, iS) SS a) 
cunts 4 


Exclusive features give you the edge: 
¢ All NAMs, ali phones, even non-standard models! 
¢ FREE printer* for accurate record 
¢ FREE loaners, newsletters 
¢ Timely updates and low-cost NAMs 
“while they last 


Don't send your customers to your competition... 
CALL NOW: (800) 332-2790. 
In CA: (415) 964-3846, FAX (415) 964-3574 


Curtis Electro Devices, Inc. 
1235 Pear Avenue 
Mountain View, CA 94043 
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C alendar 


September 

28-Oct. 1—Telocator Network of America 40th Annual 
Convention and Exposition, Rivergate Convention Center, 
New Orleans. Contact: 202-467-4770. 


October 

3-4—American SMR Network Association Meeting, 
Alameda Plaza Hotel, Kansas City, MO. Contact: 
202-331-7773. 


9-12—National Association of Business and Educational 
Radio Mid-Year Meeting, Radisson Mark Hotel, Alexan- 
dria, VA. Contact: 800-759-0300. 


15-20—International Association of Police Chiefs Annual 
Meeting, Portland Coliseum, Portland, OR. Contact: 
301-948-0922. 


19-22—Special Industrial Radio Service Association An- 
nual Meeting, Buena Vista Hotel, Orlando, FL. Contact: 
703-528-5115. 


November 


19—NABER Technician Certification Exam, various loca- 
tions. Contact: 800-759-0300. 


19—Radio Club of America Annual] Meeting and Awards 
Banquet, New York Athletic Club, New York. Contact: 
201-246-7271. 


January 

23-25, 1989—Cellular Telecommunications Industry 
Association 1989 Winter Meeting and Exposition, San 
Antonio Marriott Rivercenter, San Antonio, TX. Contact: 
202-785-0081. 


30-31, 1989—American SMR Network Association Ex- 
po and Winter Membership Meeting, Lake Buena Vista 
Palace, Orlando, FL. Contact: 202-331-7773. 


March 


15-18, 1989—National Association of Business and Educa- 
tional Radio 1989 Annual Meeting, New Orleans Hilton, 
New Orleans. Contact: 703-739-0300. 


19-22, 1989—Energy Telecommunications and Electrical 
Association °89, Louisiana Superdome, Hyatt Regency, New 
Orleans. Contact: 214-578-1900. 


29-31, 1989—International Mobile Communications Ex- 
po, Las Vegas Convention Center, Las Vegas, NV. Contact: 
303-220-0600. 


May 


3-5, 1989—Telocator Spring Meeting, Orange County 
Convention Center/Civic Center, Orlando, FL. Contact: 
202-467-4770. 

7) 


AFFORDABLE 
VEHICULAR REPEATERS 


For the Business and 
Industrial Market 


We have the Battery Power 
for YOU... 


w Proven Performance and Reliability 


Introducing w~ Dependable Service 


~ 13-Month Warranty 


~ Same Day Shipment on 
Most Orders 


a third generation product 


GIVE YOUR CUSTOMERS THE PORTABLE RANGE 
THEY HAVE ALWAYS WANTED WITH THE 
AFFORDABLE VEHICULAR RADIO LINK. 


CALL OR WRITE FOR OUR COMPLETE CATALOG - 


* Versatile — Use with most mobiles in all bands and with all 
squelch systems. Also compatible with GE Marc V and Johnson 
LTR trunked systems. 


* Easy to install — Direct plug-in to many mobiles. Interfacing 
information supplied for sixteen lines of mobiles. 


* Easy to service — Complete service manual included. 


* Easy to operate — Just turn it on or off. Automatic channel 
monitoring prevents key up on busy channel, Real Time 
communications. 


* Reliable — One year parts and labor warranty. 


SWEET ELECTRONICS CORP. 


P.O. Box 103, R.R. 2, Box 220A. Waterloo, IL 62298-0103 
Phone: 618-939-3870, Telx: 501-601-4313 


25700 I-45 North 
Bidg. 111 
Spring. Texas 77386 


713/367-9393 
1-800-245-1138 


BATTERY 
| +) '] ae I 
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rofessional services 


GE PORTABLE SERVICE 


(20% 384 TIO © (HOD 479 91 7S OAK (Did) D600 TEOD 


¢ FAST TURN DerrRoir DaTtTACOMM INC. 


e WARRANTY 
© $32.00 hr 2 hr MAX f 1409 West 14 Mile Rd. 
* PARTS GE LIST Helghts, MI 48071 
* RETUAN UPS PAID X }/ nee eee 

(313) 524-2868 
—connections to telephone lines 


—fiber optic interface 
—software 


Cocke Alarm Mobile Mark = Panmomc 
Fuji 

General Electrec 

Hirschman 

Jensen 

Smith Communications Service 

2121 PARRISH AVE 

OWENSBORO, KY 42301 

562-803-006 BILL SMITH 


Design % ve 

Construction & Service 

On Speccalized Miers Syatema AE 
INTERNATIONAL © 5)> = 


aga MIcrosysTEMS 
INCORPORATED 


K-40 
Mecber 
Meatsubahs 
Mester Ontnduicr Mobile & Porteble Cetuler Phones 
Deir ingnuirten irre 


DUPLEXER RETUNING 
24 HOUR TURN AROUND 


= 
| GER dtnntt COMMUNTCATIONS CENTER 
\a Sapien; 


2121 S. TREADAWAY 
Abliene, Tx 79602 


Consultation Services 


Lightning Protection + Powor-Data Line Conditioning 
Grounding = Electromagnetic Compatibility 
Over 40 yea's expenonco. work Guarentecd 


Rey Carpenter 


Cravnan ant EO 


410 E Polk TACSe & TACS MANAGER 
Wee Memphm, AR 72:01 The ULTIMATE Interconnect 
{M-TIS-T751 Equipment for che GE SMK 


Lightning Elimingtors end Consuttants, inc 
12007 Lakeland Ac Sania te Springs C= 9067 
127.3) FAG ONG © FAK62° 3 G4! 2558 © Teles 179 ALES 


CALL: 915/677-2875 


Judy Hockemeyer 3db Elevated Feed 


Sales Representative 1152 St George Avenue 
Avenel NJ 07001 
201-636-6970 


PREVENTION 


AELIGHTNING 
= = SYSTEMS 


Nimo 


COMMUNICATIONS 
CONSULTANTS, 


Base Station Mobile & Portable Antennas Mobile & Microwave Radio 
2495 Pan Am Blvd. Systems Consultants 
1-800-323-9122 Elk Grove. IL 60007 


LIGHTNING PROTECTION AND PREVENTION SYSTEMS 
FOR COMMUNICATIONS TOWER SITES. 
2046 Cross Keys Road. Berin, NJ 08000 
FAX 609-767-7547 
(609) 767-7209 
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insertion with frequency discourets avaranle 
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advertising mate 


Technology Arty ng ariment PO flis 
17901 Qverlaned Park, KS A6217 


Help wanted 


COMMUNICATIONS 
SYSTEMS ENGINEER 


MOTOROLA, the world’s largest manufac- 
turer of radio communications equipment, 
has an opening in the northern New Jer- 
sey area for an ambitious Systems Engi- 
neer who sees a future in communica- 
tions/systems design. 
This is a challenging opportunity which 
requires a minimum of a BSEE degree 
and some two way radio experience. 
Responsibilities include the application of 
mobile radio, microwave, paging and RF 
data equipment to meet various customer 
requirements. 
Compensation package includes an in- 
centive plan, major medical, group life in- 
surance, dental plan profit sharing and re- 
tirement plan. Starting salary commensur- 
ate with experience. 
For prompt consideration, please forward 
resume with salary history to: 

ATTN: John Pelle 


a 
=D 
— MOTOROLA 
——__ 


Communications and Electronics 
85 Harristown Road 
Glen Rock, NJ 07452 
(201) 447-4000 
Equal Opportunity/ 
Affirmative Action Employer M/F 


E 911 EXECUTIVE DIRECTOR 


Must have administrative abilities and dis- 

patch experience. Familiar with comput- 

6rized communications systems. Bache- 

lor's Degree preferred. Submit resume to 

Board of Miami County Commissioners, 

201 W. Main St., Troy, Ohio 45373. 
EOE 
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SENIOR RF ENGINEERS 


GTE Airfone Incorporated is a part of GTE 
Service Corporation, a leader in telecom- 
munications, aba and precision ma- 
terials. GTE Airfone is a growing, in-flight 
telephone service company with a chal- 
lenging opportunity for Senior RF Engi- 
neers. Candidates must have a minimum 
of six years experience in communication 
systems with a BS EE and an MS EE pre- 
ferred. Responsibilities include partici- 
pating on a project-oriented Engineering 
team effort whose purpose is to develop 
and maintain the technical integrity of the 
Airfone” air-to-ground telephone system. 
Send resume including salary history to: 


Airfone Inc. 


Human Resources Department 
2809 Butterfield Road 
Oak Brook, Illinois 60522 


WANTED SENIOR TECHNICIAN 
Needed NOW Experienced Technician for 
West Michigan Area. Must have FC.C. 
License with 6 yr. experience in wide 
variety of Two-Way Radio including Por- 
tables, Mobiles, Base Stations, Repeaters, 
and Installation. Service Organization has 
TOP-PAY for Benefits, and Bonus !Incen- 
tive for the RIGHT TECHNICIAN. 


Send Resume and Salary History to: 
Jonathan Thomas Enterprises 
P.O. Box 43 
Bedford, Michigan 49020 


COMMUNICATIONS ENGINEERS 


State agency recruiting for degreed electrical 
engineers with experience in land mobile radio 
communications. Application deadline: 
10/30/88. Positions headquartered in 
Tallahassee, FL. Qualified applicants submit 
resume to: Recruitment Office, Dept. of 
General Services, 1720 S. Gadsden, 
Tallahassee, FL, 32399-0962. (904) 488-2707. 
For additional information, please call John 
DiSaldo, (904) 488-3866, EOE. 


ELECTRONICS/COMMUNICATION 
TECHNICIAN 


Accepting applications for the position of Elec- 
tronic/Communication Technician. Qualifica- 
tions: U.S. citizen; specialized experience in 
radio installation, maintenance and repair, vid- 
eo and specialized technical surveillance 
equipment, Mostly Midland models. Excellent 
health and background: and valid driver's lic- 
ense. Salary: Starting saiary $18.178 with 
Career path to $29,057. INQUIRIES: Call or 
write Wyoming Division of Criminal Investiga- 
tion, Deputy Director Tom Pagel, 316 West 22nd 
St., Cheyenne, WY 82002, (307) 777-7181, 


MANAGEMENT 


American Paging Inc. is one of the 
fastest growing paging companies 
in the United States. We are 
currently seeking general managers 
for city operations. Successful 
candidates will have had prior sales, 
collections and profit and loss 
responsibilities. We offer: 


* excellent salary 

* bonus program 

* company paid benefits program 
¢ car allowance 


Please send resume with salary 
requirements to: 
Mr. Austin Parchman 
Director of Operations 
American Paging Inc. 
2780 Snelling Ave. N., Ste. 304 
St. Paul, MN 55113 


SERVICE MANAGER/ 
TECHNICIANS 


Established E.F. Johnson Dealer looking 
for experienced qualified people. Ex- 
cellent salary and benefits for people who 
meet our standards. Send resume to: 
Western Electronics Company 
Dan Dopita 
604 N. Meadow 
Odessa, TX 79761 


SERVICE MANAGER 


Two-way Radio Dealer, and Johnson LTR 
operator, has an immediate opening for 
an experienced Service oe eae in 
our Washington, DC. office. individual 
we are looking for must be ambitious, self- 
motivated, have a sense of profit and loss, 
and be customer oriented. 


Minimum of 3 years experience as a 
shop manager and either F.C.C. license, 
N.A.B.E.A. certification, or equivalent 
desired. Excellent salary, benefits, and 
relocation assistance. 

Call or send resume to: 

Maryland Communications, Inc. 

3 Talbott Avenue 
Timonium, MD 21093 
Attention: W. Robert Lepczyk 
(301) 561-8255 


Equipment for sale 


WE BUY AND SELL 
MOTOROLA AND GE 
FM TWO-WAY RADIOS 


Schaefer Radio Co. 


1301 Grant 
Denver, IA 50622 


P.O. Box 395 
319/984-6115 


| Equipment for sale | 
MOTOROLA RADIOS 


PORTABLES + 
PAGERS » REPEATERS 
MOBILES « BASES 


BUY & SELL 


* Selling MOTOROLA exclusively 
for 15 YEARS! 

e We don't sell junk: 
if you buy from us 


NZ 
“aye CALIFORNIA RADIO 


16943 - 6200 ROAD, MONTROSE. COLORADO 81401 
Toll Free order line: 800-231-0103 Customer Service: (303) 249-1414 
FAX LINE — 1-303-249-4334 WORLDWIDE TELEX — 510-100-5408 


e All equipment totally reconditioned 
e Every radio bench tested TWICE! 
¢ PL Reeds free with order. if stocked 
* We sell to dealers at WHOLESALE 
¢ Quality Equipment...NO SURPRISES! 


IT WORKS! 
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Dual Band 


VHF/UHF Yaesu Handheld * Shipping Soon! 

To order call * 1-800-444-7077 
Hi-Com Systems Inc., PO. Box 1185, Kennedale, TX 76060 
Exclusive distributor for TX, OK, AR, LA, MS, KS, MO—ONLY. 
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MOTOROLA 
CENTRACOM | & Il 
Console components 


BOUGHT & SOLD 


G.E. Voters $995 
Mot. 1W APCORS $1995 


Telecommunications 
Engineering Associates 
409 Wildwood Dr. 
So. San Fran., CA 94080 


Ph: (415) 871-4200 


™ 


PARKINSON ELECTRONICS CO. 


Radio Mod’s to GE Mobiles and Others 


Expand C-Series HORN HONK * 
mobiles and others * Switch-Off mobiles with POWER-DOWN 
timer, 1-31 hrs * Change AREA on GE MARC control stations 
REMOTELY * Expand Classic | to 8-AREAS * Rugged-ize bench- 
test cable " Repackage V- E interconnect in SMALL rack height 


Call for catalog or tech ideas (800) 332-7003 X 308 uc. * J 


CRYSTAL 


@ Communications 

@ Pagers—Recrystalled/ 
Repaired 

@ Channel Elements 
e Recrystalled 


¢ Compensated 
¢ Complete elements 


48 HR. SERVICE 


AVAILABLE 


(513) 522-3300 
FAX (513) 522-2737 


1727 W. Galbraith Rd. 
Cincinnati, OH 45239 


Precision Quality Quartz Crystals 
Made To Your Specifications 
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USED PAGERS 
Motorola and NEC. Reconditioned on 
your channel w/warranty or as is. 
GE Exec. control! stations. mobiles. 
(303) 337-4811 
FAX (303) 337-3084 


SELLING OUT! 


(1) Comtest Sys. Ser Monitor, 3100, 
warranty-$6K, (2) Johnson Select Call 
Consoles/Printer option, 8870, TXRX-$2K 
ea, (1) Johnson programmer I|-$500. (1) 
Rohm Tower gin-pole winch-$300. (1) 
AMU250MT Dash mnt. Uniden-$350. 
SMR Teleconnect, 1575 Lilac Lane, Mtn, 
View, CA 94043. (415) 965-3813. 


Make REPEATERS from GE 


aa 
VISA’ 
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Classified 


Equipment for sale 


AS IS—RADIOS 


GE MASTR PROS—MT74TAN11 
25-33 MHz, 100-watt, 1 channel, with Noise Blanker. 
$50 each or all for $40 each. 


INTERNATIONAL ((A) PAPER 
(501)836-9043 M.H. Bufkin 
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TONE SIGNALLING 
Programable CTCSS ENCODERS/DECODERS 
Two-Tone DECODERS 
DTMF ENCODERS and DECODERS 

Complete Catalog Available 
(312) 668-4600 FAX (312) 668-5216 


rans Com Inc. 


470 RANDY OD » CAROL STREAM ILLINCIS 60:87 


FOR SALE: 


Cushman CE-31B RF Service 
Monitor 

Midland E-Prom Programmer with 
Up Dates and Printer and E-Prom 
Eraser 


$2,000. 


Call or write: 
VALLEY TELCOM 
LaVerkin, UT 84745 
Ask for Dave 
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P.O. Box 122 
(801) 635-2513 


WE BUY AND SELL USED 
MOTOROLA EQUIPMENT 
Call us for more information 
and a quote. 
TRI-COUNTY COMMUNICATIONS 
(305) 975-6450 
Call collect! 


NEW 2GHz MICROWAVE 
ANTENNAS FOR SALE 
Still in shipping crates. Selling below cost. 

Call and ask for Joe: 


(501) 646-6445 


LNs 


Desoldering Stations 


WW Fommunications 
CO ismcats e 


(800) 435-9313 


USED 2-WAY RADIOS 

Call Sid Cohen 

at AIR COMM—Phoenix, AZ 

(602) 275-4505 * Fax (602) 275-4555 

30%-70% savings on Motorola, GE, EFJ mobiles, 
base stations, portables, pagers, repeaters— 
primarily solid state—all frequency bands. Also, 
accessory items: Motorola ‘Systems 90"' contro! 
heads. PL and paging reeds, channel elements. 
aie Cash quotations made for purchase 


of abov uipment. 
Ain | COMM above equipmen 


4614 E. McDowell Rd. 
Phoenix, AZ 85008 


CRYSTALS 


FOR ALL RADIOS 

O CHANNEL ELEMENTS | BATTERIES 
Recrystalled & Compensated Fo: Porables & Pagers 
(1 MONOLITHIC CRYSTAL FILTERS 


EMERGENCY SERVICE 
FOR CRYSTALS 24 Hours © 72 Hours 
Normal Delivery 3 Weeks 


Competitive Pricing!!! 


800-333-9825 


CAL CRYSTAL LAB, INC. 
1142 No. Gilben, Anaheim, CA 92801 FAX 714-491-9825 
HIGH QUALITY, TIGHT TOLERANCE CRYSTALS 


1 Week 


distributed by 


in itinows (BOO) 892-1611 
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Reconditioned Service Monitors 

90 day warranty 
1 AILTECH FM 100 (Mint) $3,995 
1 SINGER FM 10CS (Mint) $2,995 
1 AILTECH FM 10CS/EMT (Mint) $3,995 
1 TEXSCAN AL/S1A Spectrum Analyzer (Mint) $3,795 
1 T1491 Spectrum Analyzer (Mint) $3,995 
1 CT System 3000B 1 yr. old $3,495 
1 Singer FM 10 (Clean) $1.495 


NEW Motorola RADIUS Programmable Dash Mount, 
Mobiles and Portabies. 

Why pay $300 for a used MAXAR when $495 will buy a 
new RADIUS on your frequency & tone. ready to install. 
with a 2 yr. warranty? Cail for immediate deltvery on most 
models, listed here are just a few (800 MHz aiso) 

M100 Mobile VHF 25W 2Ch PL/DPL $495 
100 Mobile UHF 25W 2Ch PL/DPL $495 
P100 Portable 4W UHF 2Ch PL/DPL $495 
P100 Portable SW VHF 2Ch PL/DPL $495 
R100 Repeater 25W UHF PL/DPL $1,895 


4 MOT B94MDB Base Repeater 250W (Mint) $1,995 
2 MOT C83ATB MICOR Base 110W $1.295 
2 MOT C64MDB Base Repeater 450-470MHz 90W $1,495 
2 MOT C64MDB Base Repeater 470-490MHz 90W $1,495 
1 MOT MITREK Base UHF SOW PL/DPL $595 
2 MOT C71LHB Base 30-36 or 36-42MHz 100W $395 
2 MOT LS1LHB Base 30-36MHz 60W $295 
50 MOT MICOR VHF 110W 4F PL Scan $350 
6 MOT MITREK UHF 110W 4F PL/DPL $595 
5 MOT MICOR UHF 75W 12F PL $395 
2 MOT MOXEY UHF 25W DPL $250 
2 MOT MAXAR VHF 25W PL $250 
2 MOT MITREK UHF 30W PLIDPL $395 


1 GE MVP Base 42-50MHz 25W 4F D/M $495 

4 GE EX Il UHF 70W CG 4F $395 

5 GE EX Il VHF 60W CG 4F $250 

5 GE EX Il 30-36MHz SOW CS 4F $250 

6 GE MASTR || VHF 60W CS 8F Scan $295 

2 GE MASTR || VHF 100W CG 8F Scan $395 

1 GE Portamobile || VHF 20W CS $195 

1 GE Portamobile | 33-40MHz 18W CS $150 
50 GE MASTR PRO 28-33, VHF. UHF. 1-4F CG/CS $150 

4 GE ROYAL EX | 33-40MHz SOW CS $150 

1 GE YCSSRPLE88 UHF RCC PHONE $250 


Sold with Accessories Including Reeds & Crystals, Guaranteed Working 
We buy/sell Used Motorola & GE Mobiles & Bases — Trade Also. 


We do not sell pagers, portables or parts, reeds or Channe! Elements 
BARNETT ELECTRONICS 


8718 Wilhite Lane ¢ N. Little Rock, AR 72116 ¢ (Orders & Bids Only) 800-423-3858 * (Others) 501-835-7066 


Circle (101) on Fast Fact Card 
92 Mobile Radio Technology October 1988 


Clean Equipment, Low Price 


Miscellaneous Equipment - Some Sold As/is — CALL 


1 MOT TEK-258 Test Set w/MICOR & MITREK CABLE $195 
1 ARC H-14A VOR SIMULATOR $495 
1 RADIO SPECIALTY FM DEV. METER $295 
1 MOT S-1329A SIGNAL GENERATOR $295 
1 MOT S-1321A SIGNAL GENERATOR $295 
1 MOT T1600 OC REMOTE wiPAGING $395 
1 MOT T1902 DC REMOTE $295 
6 GE DESCON | DC REMOTE $75 
5 SECODE LOCAL REMOTES $35 
5 DEXICOM 9600 MESSAGE REPEATER (NEW) $150 
6 MOT MOICND MONITOR 30-36)Hz $50 
5 MOT MO1CMD ALERT MONITOR VHF $100 
2 REGENCY RH250 VHF 25W 10ch $195 
2 REGENCY RH150 UHF 15W 10ch $225 
REGENCY TRH 150 UHF TAUNKED MOUNTED 10ch. 5275 
3 MOT L34MHB 3100 UHF BASE 30W $195 
2 MOT L43MHB 3100 VHF BASE 45W $295 
100 MOT US51LLT-1400 42-SOMHz 50W CS $150 
10 MOT MOTRAC VHF 100W CS 4F $150 
4 MOT MOTRAC 42-50MHz 60W CS 4F $125 
20 MOT US4LHT UHF 60W CS S50 
20 GE MASTR PAO VHF 100W N/A $s0 
10 GE EX | BASE ANY BAND $195 
40 GE EX! VHF 35W CS 2F $25 
40 GE EX ! 26-33MHz SOW CS $25 
10 GE ROYAL EX I VHF CS $50 


Bob Barnett 


Equipment for sale 


SOUTHERN PLAINS RECON 


* Exclusively Motorola equipment. 
* Late model equipment only. 
* Available used or reconditioned. 
* Freight paid on all equipment. 
* Bases, repeaters and mobile phones 
our specialty 
* We need 800 trunked equipment and 
cellular phones. 
Orders and bids: 
(800) 541-0475 
Customer Service: (405) 256-7130 
Fax: (405) 256-9367 


Call us TODAY! 


Circle (110) on Fast Fact Card 


GENERAL 
COMMUNICATIONS 


AUTHORIZED DEALER 


GENERAL €@ ELECTAIC 
MOBILE RADIO 
GE MOBILE RADIOS AT WHOLESALE PRICES 


MPI's—PHOENIX—PSX 200—PLS—MLS 
MVS—MCS—TPX—TMX—MASTR II 
DELTA—RANGR 


men Se) 1-800-356-3200 8%." 


Equipment wanted 


WANTED! 


IMTS or RCC 
Car Phones 


CONTACT; TOM BELISLE 


(805) 251-2244 or 
(800) 423-2565 (outside CA) 


WE BUY AND SELL 
Used and Re-Conditioned Cellular Car 
Phones. Contact: Kathy or Mo. Cellular 
Success Systems, a division of Trans- 
Atlantic Auto Imports, Inc. 
(216) 831-9000 


SWANTEDS 


Cash + Shipping paid ‘'‘Promptly”’ 
Motorola, 82 Johnson 
Bases, Mobiles, Repeaters and 
Service Monitors 


“NO JUNK 
Pulsar Il VHF/Bell Phones 
Barnett Electronics 
800-423-3858 
8718 Wilhite Lane « N. Little Rock, AR 72116 


Quality Test Equipment 
at 


Amazingly Low Prices!!! 


¢ Oscilloscopes 

* Digital & Analog 
Multimeters 

¢ Frequency Counters 


a 


GoldStar° 
CALL TODAY FOR MORE 


INFORMATION!!! 
primus 
ELECTRONICS CORPORATION 


In Illinois, 800-892-1413 « Nationwide, 800-435-1636 
Circle (108) on Fast Fact Card 


Tower space 


MOTOROLA 
RADIOS WANTED 


800-231-0103 
TOWER SPACE 


WANTED ALIVE!!! 


100 to 200 RCA/TAC-TEL MOBILES 
TAC200 450-460 BAND/4-8 FREQ & QC 


Parts also needed. CONTACT: Manuel 
Soler or Jesus Guerra. 


MS & Associates, Inc. 
(809) 767-4315 FAX: (809) 763-2475 


P.O. Box 29122 
65th Infantry Station 
Rio Piedras, P.R, 00929 


So much 
exposure. So 
little money. 


Target 63,661 product and ser- 
vice buyers for only $54. Call Diane 
at MRT Classified, (303)762-1249. 


Prime modern but limited com- 
munication sites available on 
Catalina Island with excellent 
coverage of the Southern Calif- 
ornia coastal region from Santa 
Barbara to San Diego. 


TOWER SPACE FOR RENT 
NORTHERN ILLINOIS & 
SOUTHERN WISCONSIN 


Building & AC power provided. 
Contact Wes Minear 815/569-2178 


Northern Illinois Radio Services 
11124 Cemetery Road « Capron, IL 61012 
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Classified 


Tower space 


oh ANTENNA SITE LOCATOR 
Nationwide, we find your site, 
quickly and economically. 
American Site Network 


Contact: Drunell Gross (212) 477-4777 


TOWER SPACE 


Prime Sites in Washington, D.C. 
Baltimore, Maryland 
Salisbury, Maryland 

Two-way radio and microwave 

Maryland Communications, Inc. 

(301) 561-8255 


TOWER SPACE 
SOUTHERN CALIFORNIA 
28 sites ranging from Santa Barbara to 
Mexican Border. Stand-by power. 

Ask for Jack Relchler 
MERIDIAN COMMUNICATIONS 
23501 Park Sorrento, #213A 
Calabasas, CA 91302 
(818) 888-7000 


DRYAN COMMUNICATIONS 
Near Colorado Springs on 
Cheyenne Mountain 
Serving Southeastern Colorado 
Excellent Facilities — 150' Rohn 65 


7235 Baker Road 
Colorado Springs. Colorado 80908 


719-495-2529 / Pager 719-630-9991 


Circle (111) on Fast Fact Card 


Business prospects 


LAS VEGAS SCA 
FOR LEASE 


Class C FM at 93.1 


Full Power 
Operating at 9,000 Feet 


(702) 736-9393 
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Computer products 


$275.00 
“MICROWAVE 


$275.00 
“MULTIPOINT” 


Quality Microwave and Point-To-Multipoint 
Calculation Programs 


Technical Specifications « Sample Printouts * Information 
Technical Communications Software 


PO. Box 884 
Montgomery, TX 77356 


CSERVICE™ 
Communications Service Shop 
Computer Software 


® Invoicing—T&M/Contract/Rentals 

@ Customer Files 

® Technician Efficiency 

® Work Ticket Log/Tracking 

®@ Accounts Recervable— 
Monthly Statements 

@ Inventory—Shop/Service Vans 

@ Maintenance History 

@ Interface to Peachtree 
Accounting System 

® Radio System Design—interference 
Analysis—Distance/Azimuth 

All programs are fully interfaced. 

Multiple companies, multiple shop locations. 

Available for |BM & compatibles/ 
Demonstration program available for 
evaluation. 

Packages starting at $650.00 


America West C&E, Inc. 
311 Washburn Drive 
Rock Springs, WY 82901 
307-382-5663 


IMSITE™ 


Complete site development/maintenance 
software for IBM PC, XT, AT, PS-2. 


Creates/maintains complete site records and docs. 
Reports printed include complete graphical site 
representation: includes customer data base and more 


CYBORG HUNTER™ Included. 
Complete expert system interference/intermodulation 
analysis and tracking (200 x 200), Quick reference 
cards, tulor, For consulting engineers, systems 
managers, service managers. Until Nov. 15, 
1988—S$250, After Nov, 15, 1986—$475, 


ae m, P.O. Box 227, Blacksburg, 
VA 24063. (703) 268-5400. 


Circle (112) on Fast Fact Card 


ADVANCED INTERMOD 
PC SOFTWARE—$175 


Up to 10 times faster than prev. versions. 200 
Tx and Ax fregs. to Sth order. Help and tech 
files; selectable speeds, band widths, orders, 


Prints reports in plain English text. 
Updates for present users—$75. 


oy pee MECH HELE exs-ens 
(303) 674-1101 


(409) 582-6637 
(Texas: add 6%) 


Accessories 


THE DIRECT 
CONNECTION | 


on 
accessory you re 


] ¥ 
looking for. Wire. aad 
Terminals. Screws. Convoluted 
tubing. Tie wraps. You 
name it. And that’s not all. 
We've got GUARANTEED 

1 QUALITY. (Stand 


We've got it. Every 
installation part and 


behind every product 
we sell.) SUPER 
SERVICE (Same day 
shipping.) UNBEATABLE 
PRICES. Test us. Call 
today for a great quote 
anda free catalog: | r 


1-800-457-4579. |. 
Or, from Illinois: 
713-473-1200. 


SOUND QUEST 


2250 GREENFIELD AVENUE NORTH CHICAGO, IL 60064 


Circle (109) on Fast Fact Card 


Make your classified 
ad stand out. 
Use color! 


Cellular Equipment 


Portable and Mobile Radio Repair 
Regency * Wilson * Octagon 
$30/hour, 2 hrs. max., plus parts 
Fast turnaround, UPS paid return, 
references available 
TA Enterprises 
986 Cherokee Rd., S.E. 
Paim Bay, FL 32909 (407) 725-6167 


PANASONIC 
Transportable Kits 


' 

t ' 
t ‘ 
' \ 
H Soft-pack type, $89.00 Includes power ; 
: cable and antenna. Low cost way to con- , 
' ' 
1 I 
' ! 


pa your 310 or 311 into a transportable. 
I: 
1-800-521-6474 


— www ww ee ew ew ee ee eee eee eee 


Services Cellular services 


| 
LEASING—FINANCING | WHOLESALE RSA APPLICATIONS 
Reasonable Rates 
Any Brand Equipment | 
Radios « Phones 
Test Equipment * Repeaters 
Communications Leasing Experts! | 


_— easing 
(800) 727-LEAS 


Price varies according to volume. 
Call for a quote: (606) 278-1888 


Cellular ' Sells, Ine. 


256 Melbourne Way 
Lowell E. Ferguson Lexington, KY 40504 
President (606) 278-1888 


DUPLEXERS RETUNED! 


Fast service — all makes. 
Call Dennis at: 


CODEN ENTERPRISES 
(716) 828-0290 


BIG 
RESULTS. 


A Small Investment. 


You will reach over 63,661" sales prospects in Mobile Radio Technology 
Classifieds. Prospects who are qualified to buy your products and services. For 
just $54 a column inch, Frequency discounts available. Call Diane Hite at (303) 
762-1249. 


* Harvey Research, New York, 1988. 


S ales offices 


Associate Publisher/National 
Sales Manager 

Mercy Contreras 

First National Bank Building 

333 W. Hampden, Suite 606 

Englewood, CO 80110 

Telephone: 303-762-1249 

Telefax: 303-762-0069 


MIDWEST: Englewood, CO 
Cathey Bonnefoi, Marketing 
Manager 

First National Bank Building 
333 W. Hampden, Suite 606 
Englewood, CO 80110 
Telephone: 303-762-1249 
Telefax: 303-762-0069 


EAST: Englewood, CO 
Ruth Breashears 

First National Bank Building 
333 W. Hampden, Suite 606 
Englewood, CO 80110 
Telephone: 303-762-1249 
Telefax: 303-762-0069 


WEST: San Rafael, CA 

Dennis Hegg, Marketing 
Manager 

950 N. Gate Drive, Suite 207 

San Rafael, CA 94903 

Telephone: 415-491-1442 

Telefax: 415-491-1842 


CLASSIFIED SALES 

Englewood, CO 

Diane Hite, Classified 
Marketing Manager 

First National Bank Building 

333 W. Hampden, Suite 606 

Englewood, CO 80110 

303-762-1249 

Telefax: 303-762-0069 


EUROPE: 

Nicholas McGeachin 
Roseleigh House 

New Street, Deddington 
Oxford, OX5 4SP England 
Telephone: (0869) 38794 
Telefax; (0869) 38040 
Telex 837469 BES G 


JAPAN: 

Mashy Yoshikawa 

Orient Echo, Inc. 

1101 Grand Maison 
Shimomiyabi-Cho, 2-18 
Shinjuku-ku, 

Tokyo 162 Japan 
Telephone: 03-235-5961 
Telex: J-33376 MYORIENT 
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d index/hotline 


Fast Fact Advertiser 


Page Fast Fact Advertiser Page 
Number Hotline 


Number Number Hotline Number 


Company 


Advanced Electronic 
Applications Inc. ............. 75 


Advanced Receiver Research ....18 


AIE Corp. (Automated 
Industrial) 


Antenna Specialists Co. ..... IFC,52 
B-D Crystal 
Band-lt-Idex 


Battery Pak Sales & Service 
Beam Radio 


BYTEK Corporation 

C T Systems 

California Radio 

Centurion International, Inc. ..... 43 
SOE GHG 5 scoseenorie vemseengesurecevpevngsl 7,70 
Cetec Vega 

Don Cline & Associates 

Coded Communications 


Commonwealth Communications 
Industries Ltd 


Communications Associates .. 60,92 
Communications Specialists 

Connect Systems Inc. .......... 19 
Contro! Signal Corp 

Controlonics Corporation . . 

Cortana Corp 

Curtis Electro Devices, Inc 

Cushcraft Corp. Signals 

Data Signal Inc 

EMRICGR: ccs savexssmasmess 8t 50 
Erie Electronics, Inc. ........... 68 
Fujitsu Ten Corp. of America ....29 
General Communications Inc. ....76 
Glenayre Electronics .... 

Helper Instruments Co 

Henry Radio 

Hi-Com Systems Inc. ........... 91 
Hutton Communications 

IFR Systems, Inc. 

International Crystal Mfg. Co., 


ISC Cardion Electronics Inc. .. ... 86 
Jan Crystals 

Kathie Wo seucrceavevesarernis epee 10 
Kenwood U.S.A. Corporation 

Larsen Electronics Inc 

Magnavox 

Marconi Instruments 
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206/775-7373 
203/582-9409 


803/532-9256 


. . 216/349-8400 
. 513/522-3300 


303/320-4555 


. 800/423-3858 


800/245-1138 
305/477-2326 
800/336-3115 
800/526-3935 
513/773-6255 
800/523-1565 
800/245-6356 
800/231-0103 
800/228-4563 


. . 800/327-9956 


818/442-0782 
800/228-0867 
800/325-0147 


800/633-8844 


. 800/435-9313 


800/854-0547 
213/373-6803 
303/989-8000 
800/233-8639 
505/325-5336 
800/332-2790 
603/627-7877 
912/883-4703 
602/978-5766 
716/833-8400 
800/421-1996 
800/356-3200 
206/575-0888 


65,88... 800/327-9308 


213/820-1234 


105 ... . 800/444-7077 


800/442-3811 
316/522-4981 


405/236-3741 


106... . 501/836-9043 


516/289-6200 
813/936-2397 
216/289-1271 
213/639-9000 
206/573-2722 
516/667-7710 
800/233-2955 
816/891-6320 


Company 


Maxrad Inc. 

Midian Electronics, Inc. ......... 38 
Midland International LMR 

Modublox & Co. Inc. ........... 88 
Motorola Govt. Elec. Group 

Multiplier Industries Corp. ....... 14 
MX-COM ING: suscesee nese 35 
NCE/Power Group Products 

Neutec Division of Celltronics ... . 
Norcomm Corp. .........,.-... 78 
Omnicron Electronics 


Photocomm Inc. ...........0.0. 81 
Pipo Communications ..........84 
Polyphaser Corp. .............. 72 
Primus Electronics Corp, ..... 87,93 
Quintron Corp. ................ 57 
R F Industries 

Raven Electronics Corp. ........ 58 
Reach Electronics 

Repco Inc 

Savoy Electronics Inc. .......... 82 
Securitron Co 

Selectone Corp 

SGtCOM CO! ccascasesureces-enyscesa 74 


Shinwa Communications 
OER. sco cucncerers expan ecarerenscacers 53 


Shure Brothers Inc. ....... 61,63,65 
Sigtone Inc 
SMC Electro-Mount 


Standard Communications 
COR? sca .cmenacwernanmens aires 55 


Sti-Co Industries Inc. ........... 72 
Sweet Electronics 


Syntonic Technology .. . 
TDI Batteries 


TRissxenwx: 

Transcrypt Intl Inc. .... 
TX RX Systems 

Vocom Products Corp... 
W & W Associates 
Yaesu USA 

Zetron Inc 


312/595-3933 
602/884-7981 


18... . 800/MID-LAND 


78 
84 


IOP: a: 


94,108 . 


TO9 sx 


B25 ois 
50,74... 


54. 


619/456-0016 
800/367-2346 
800/642-2424 
919/744-5050 
612/890-1360 
619/587-0656 
800/874-8663 
203/928-0377 


813/875-6417 
301/490-9860 
201/348-7933 


. 800/332-7003 


800/223-9580 
916/644-5444 
702/782-2511 


. 800/435-1636 


217/223-3225 
800/233-1728 
702/359-3700 
308/324-6661 
305/843-8484 
800/327-1282 
408/263-6434 
800/227-0376 
415/965-8020 


405/232-7272 
800/257-4873 
213/463-4474 
800/527-1079 
415/785-4610 


, 800/457-4579 


213/532-5300 
716/881-3287 
618/939-3870 


. 702/731-1516 


800/233-2365 
800/323-7307 


- 415/968-4400 
, 800/638-7666 


213/256-3000 
800/228-0226 
716/549-4700 
312/885-3296 


. 800/221-0732 


213/404-2700 
206/644-1300 


Yaesu announces 
national distribution... 


uo 
YKLAHOMA, 


LARRY McNEELY 
& ASSOCIATES 


ona 
regional level. 


As part of our ongoing efforts to improve service to our retail dealers, List of Distributors: | Spec-Comm; (714) 646-9621 m= Communi- 

Yaesu is pleased to announce an exciting new distribution plan. cations Associates, Inc.; In IL (800) 892-1611/Outside tL (800) 
435-9313 Communication Wholesalers; In WA (800) 562-6539/ 

Effective September 1, 1988, all Yaesu commercial products willbe  _-‘Dutside WA (800) 223-2428 m Economy Two-Way Distributors; 


sold exclusively through a chain of authorized regional distributors, In NH (603) 528-6411/Outside NH (800) 334-0700 im Electro- 
conveniently located throughout the country. This will ensure a Comm Distributing, Inc. ; In CO (800) 423-7949/Outside CO (800) 
consistent, local availability (at the regional level) of Yaesu prod- 525-0173 Graham Radio, Inc.; (617) 944-4000 = Hi-Comm 
ucts, plus closer, more rapid service for our retailers. Systems, Inc.; In TX (817) 478-6684/Outside TX (800) 444-7077 


Radio Wholesale; In GA (404) 561-7000/Outside GA (800) 53- 


Zwailt RADIO —_-Wintron Electronics; (201) 449-4850 = McNeely & 
If you have any questions concerning this new plan, please contact Associates; (305) 563-0753. 


your regional distributor or call Yaesu for information. 
YAESU wUS.A. 


Following are the names and phone numbers of the regional Commercial Products Division 
distributors, keyed to the map above. 17210 Edwards Rd., Cerritos, CA 90701/Telephone: (213) 404-2700 


Circle (2) on Fast Fact Card 


We just struck gold with a miniature, high qual- 
ity and very reliable DIMF decoder at a rock 
bottom price of $59.95. Our DTD-1 will decode 
5040, 4 digit codes with the security of wrong 
digit reset. It contains a crystal controlled, single 
chip DTMF decoder that works great in bad sig- 
nal to noise environments and provides latched 
and momentary outputs. Why carry that heavy 
gear when its size is only 1.25 x 2.0 x .4 inches 
and it comes with our etched in stone, legendary, 
one year warranty. 

Instead of sifting through the field...search- 


ing, use our super quick one day delivery and : 


cash in on arare find. 


af COMMUNICATIONS 
Ee@ SPECIALISTS ep 


426 W. Taft Ave.. Orange, CA 92665-4296 
Local (714) 998-3021 * FAX (714) 974-3420 
Entire U.S.A. 1-800-854-0547 


Circle (3) on Fast Fact Card 


